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ITEMS OF NOTE 


More than four of five dairy cows in the United 
States were raised on conventional dairy 
operations in which the majority of forage was 
harvested and delivered to the cows. About one 
of three operations was a combination of 


conventional and grazing operations types. 


During the last 50 years, housing types on U.S. 
dairies have changed from predominantly 
stanchion facilities to tie stalls, freestalls, and 
dry lots. In 2007, almost three of four lactating 
cows were housed in freestall or dry lot/ 
multiple-animal areas, and these cows were 
milked in parlor facilities. The more modern 
housing types allow cows more freedom of 
movement compared with the traditional tie-stall 
and stanchion facilities. Data from the Dairy 
2007 study indicate that freestall housing 
provided an environment that promoted 
improved hygiene and reduced hock injuries; 
however, freestall facilities had the highest 
percentage of cows with lameness compared 
with other housing types. Unless allowed access 
to dry lots or pasture, cows in freestall housing 
were typically on concrete flooring, which may 
have contributed to the increased lameness 


reported. 


On tie-stall and stanchion operations, cows have 
their own stall where they eat, drink, and rest, so 
space allotment in square footage per cow, cows 
per stall, feedbunk space, and cows per 
headlock is not applicable. In freestall housing, 
all cows are not typically doing the same 
activity, so it is not necessary to have the same 
amount of stalls, bunk space, or headlocks, if 


present, for all the cows in the pen. 








Freestall features 


The type of freestall barn impacts the ratio of 
stalls to feed bunk space or, if present, 
headlocks. Two- and four-row barns provide 
more feed bunk space and square footage per 
cow than three- or six-row barns. More than 

6 of 10 freestall barns were two- or four-row 
barns. Research indicates that having up to 

10 percent more cows than stalls in a pen 

(1.1 cows per stall) does not affect the cows’ 
behavior. At the time of the Dairy 2007 
assessment, about 7 of 10 freestall operations 
had less than 1.1 cows per stall. However, when 
these operations were at maximum cow 
numbers, only 5 of 10 had less than 1.1 cows 
per stall. On freestall operations with headlocks, 
about one-third of operations had less than one 
cow per headlock at the time of the assessment, 
and when at maximum cow numbers, about one 
of six operations had less than one cow per 
headlock. 


Stall management 


Stall management is important in providing a 
clean, comfortable place for cows to lie down. 
One of the most important aspects of stall 
management involves the stall base (floor upon 
which bedding is added) and bedding. Typical 
stall bases are composed of concrete, dirt, 
rubber mats, and mattresses. Straw, sawdust, 
sand, or combinations of the three were the most 


common bedding types for all housing types. 


Stall base, bedding type, and management 
differed by housing type. Tie-stall and stanchion 


operations primarily used concrete, rubber mats, 
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and mattresses as stall bases. In general, tie-stall 
and stanchion operations used straw or sawdust 
as bedding and changed or added bedding every 
1 to 2 days. At the time of the Dairy 2007 
assessment, the stall base was exposed—not 
covered by bedding—on about three of four 


operations with tie-stall and stanchion housing. 


For operations with freestall and other multiple- 
animal area housing (including dry lots), the 
most commonly used stall bases were concrete, 
dirt, and mattresses. The most common bedding 
used on these operations were straw, sawdust, 
sand and, in the case of other multiple-animal 
areas, none. Bedding on freestall and other 
multiple-animal area housing was added or 
changed less frequently than on tie-stall or 
stanchion housing. However, even though these 
operations added/changed bedding less 
frequently than tie-stall or stanchion operations, 
at the time of the Dairy 2007 assessment the 
overall bedding quality/stall condition was 
better in freestall housing because a higher 


percentage did not have exposed stall bases. 
Cow health 


Housing type did appear to have an influence on 
the health of dairy cows. Although freestall and 
other multiple-animal area housing improve 
production, hygiene, and reduce hock injuries, 
health problems still exist in these housing 
types. While more clinical mastitis, infertility, 
and displaced abomasums were reported on tie- 
stall and stanchion operations, a higher 
percentage of lameness was reported for cows 
on freestall operations. A lower percentage of 
cows on stanchion operations were permanently 


removed compared with cows on tie-stall or 


freestall operations. Mastitis accounted for a 
higher percentage of cow deaths on freestall 
operations and operations with other multiple- 
animal areas compared with stanchion 


operations. 
Hygiene scoring 


Hygiene is important in reducing cows’ 
exposure to pathogens, especially in regard to 
mastitis and lameness. Features of cow housing 
generally thought to improve cow hygiene 
include bedding and bedding management, and 
the presence of neck rails, brisket locators, 


gutter grates, and cow trainers. 


There were no differences by housing type in 
the percentages of cows with hygiene scores of 
1 (clean). A lower percentage of cows had a 
hygiene score of 3 (dirty) on freestall operations 
compared with cows on tie-stall, stanchion, and 
dry lot operations. The higher percentage of 
cows with hygiene scores of 3 on tie-stall, 
stanchion, and dry lot operations might be due 
to the fact that cows on these operations 
typically have access to dirt or pasture. Hygiene 
on freestall operations, in which cows are not 
allowed on dirt or pasture, is dependent on 


freestall and alleyway management. 


The use of concrete or rubber mats as stall bases 
was associated with poorer hygiene compared 
with the use of dirt or mattresses as stall bases. 
The use of coarse sand or dried or composted 
manure was associated with better hygiene 
compared with the use of other bedding types. 
Deep, well-bedded stalls were also associated 
with cleaner cows compared with stalls with less 


bedding. Moveable neck rails were associated 
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with a higher percentage of cows with hygiene 
scores of 1, but the horizontal distance from the 
curb or the vertical distance from the bed did 
not influence cow hygiene. There were no 
consistent trends in the effect of brisket locators 
on hygiene scores; operations that used wood 
locators had a higher percentage of dirty cows 
compared with the operations that did not use 
any brisket locators. The use of gutter grates and 
cow trainers were both associated with 


improved hygiene 
Hock scoring 


Hock injuries are generally assumed to be 
related to the surfaces upon which cows lie. 
Cows housed in dry lot facilities and other 
multiple-animal areas where cows lie primarily 
on dirt had the highest percentage of cows 
without hair loss or lesions of the hocks (hock 
score=1). Hock lesions were generally more 
prevalent in tie-stall and stanchion housing 
types. Stall bases constructed of concrete, 
mattresses, and rubber mats were associated 
with increased hock lesions compared with dirt 
stall bases. Typical bedding types used in 
freestalls and facilities that generally do not use 
bedding (e.g., dry lots) were associated with 
better hock scores than facilities that bedded 
primarily with straw or sawdust (e.g., tie-stall 
and stanchions). Hock scores of | increased 
with the days since bedding was added, which 
was highly associated with housing type and 
bedding type. Fewer hock lesions were observed 
when bedding quantity was good and the stall 
base was not exposed than when bedding 
quantity was poor and the stall base was 


exposed. 





Comfort parameters 


Four comfort parameters were assessed during 
the study: perching (standing with the front feet 
inside the stall), standing (with all feet inside the 
stall), lying, and the cow comfort index (CCI), 
which is the proportion of cows in contact with a 
stall that are lying down. These comfort 
parameters were evaluated only on freestall 
operations or operations with other multiple- 
animal areas that included a combination of 
freestalls and other housing types, such as dry 
lots. Since cows spend almost 12 hours a day 
lying, it is important that they do not spend an 
inordinate amount of time perching or standing 
in the stall, although cows entering and leaving 
stalls are included in these two categories. 
Bedding type and management and specific stall 
features such as neck rails, brisket locators, stall 
length and width, and temperature have been 


shown to influence these parameters. 


Perching 

The percentage of cows perching increased 
when the stall base was completely covered with 
bedding, regardless of the type of stall base or 
bedding type. Although perching has been 
associated with shorter stalls and stalls with 
restrictive neck rails, neither impacted perching 
in this assessment. Curb height was associated 
with perching, as curb heights of 13.0 or more 
inches resulted in less perching, possibly due to 
increased proportion of weight being placed on 
the rear legs. Perching was also increased in 
summer months compared with spring months, 
likely due to cows attempting to dissipate heat 


during the summer. 
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Standing 

Contrary to findings associated with perching, 
standing in stalls was not associated with 
bedding quantity but was associated with certain 
bedding types; a lower percentage of cows were 
standing in stalls bedded with straw, coarse 
sand, composted manure or no bedding 
compared with most other bedding types. 
Operations without neck rails had the lowest 
percentage of cows standing compared with 
operations with neck rails. Stall length did not 
impact standing. These were unexpected 
findings, since it was thought that less restrictive 
stalls (i.e., longer stalls, no neck rail) would lead 


to more cows standing in the stall. 


Lying 

A higher percentage of cows lying occurred on 
operations that used coarse sand as bedding 
compared with cows on operations that used 
straw, composted or dried manure, or “other” 
bedding types. In addition, a higher percentage 
of cows were lying when bedding had been 
changed/added within | to 2 days of the 
assessment than when bedding had been 
changed/added within 7 or more days of the 
assessment . Other features of bedding and stall 
management were not associated with the 
percentage of cows lying. Stall widths of 50 
inches or more were associated with increased 
lying but stall length was not associated with 
lying. The absence of a neck rail was associated 
with a lower percentage of cows perching and 
standing and was also associated with a lower 
percentage of cows lying. Similarly, the absence 
of a brisket locator was associated with a lower 
percentage of cows lying. Curb height was also 


associated with lying, as curb heights of 13 


inches or more were associated with a lower 
percentage of cows lying. The percentage of 
cows lying also decreased in summer compared 
with spring, which was likely due to improved 


dissipation of heat. 


Cow comfort index 

The CCI was higher for cows housed in 
facilities bedded with coarse sand compared 
with most other bedding types. The CCI was 
higher when bedding was level with the curb 
than when bedding was slightly dished out or 
more than 50 percent of the base was exposed. 
Season, which was associated with perching and 
lying, was also associated with the CCI, as a 
higher CCI was observed during the spring 


months. 


Summary 


Components of freestalls designed to keep cows 
comfortable, clean, and free of injury—such as 
neck rails and brisket locators—did not have 
much of an impact on hygiene, hock health, and 
comfort, which was unexpected. Stall base, 
bedding type and frequency, and bedding 
quality/stall condition were important for 
improving hygiene, hock health, and cow 
comfort. There also appears to be a trade off in 
keeping cows clean and keeping hocks healthy, 
as dry lots generally had dirtier cows but also 
had cows with much healthier hocks compared 
with cows housed in stalls. The findings in this 
report should assist in determining areas for 
improvement for each housing type, while also 
providing relevant information that may 
contribute to the development of new housing 
systems that provide optimal welfare for dairy 


COWS. 


The Dairy 2007 study marks the first time that 
the National Animal Health Monitoring System 
has studied parameters associated with cow 
comfort on dairy operations. A few highlights 


from this report follow. 


Almost one-half of operations (49.2 percent) 
housed lactating cows primarily in a tie-stall/ 
stanchion facility and nearly one of three 
operations (32.6 percent) housed cows in 
freestalls. However, almost 60 percent of cows 
were housed on freestall operations due to the 
fact that a high percentage of large operations 


use freestalls. 


Concrete was the predominant flooring type on 
approximately one-half of operations and for 
55.6 percent of cows. Pasture was the 
predominant flooring type on 10.1 percent of 
operations and for 5.1 percent of cows. Dirt was 
the predominant flooring type on 5.4 percent of 
operations and for 20.0 percent of cows, which 
likely reflects the use of dry lots on large 


operations. 


Heat abatement methods, including shade, fans, 
sprinklers, or misters, were provided during the 
summer months by more than 9 of 10 


operations. 


The following highlights refer only to 
operations that completed the facility, cow, 
and/or comfort assessments (see Section II, 
p 49). 


SELECTED HIGHLIGHTS 





About 8 of 10 operations used tie stalls or 
freestalls to house cattle. On average, stanchion 
barns were constructed in 1949 and were the 
oldest housing type. Freestall barns and other 
multiple-animal areas were constructed more 
recently than tie-stall barns. For all operations, 
1976 was the average year of construction for 


all housing types. 


A total of 69.6 percent of freestall operations 
housed fewer than 1.10 cows per stall at the time 
of the assessment. By design, tie-stall and 


stanchion operations housed one cow per stall. 


All tie-stall and stanchion operations provided 
32 inches or more of bunk space per cow. In 
contrast, 57.1 percent of freestall operations 
provided less than the minimum recommended 
24 inches of bunk space per cow at the time of 
the assessment. At maximum cow numbers 

(i.e., minimum feedbunk space), 67.9 percent of 
freestall operations provided less than the 


recommended minimum of 24 inches. 


Hygiene scoring was performed on 477 
operations. Freestall operations accounted for 
282 of these operations and provided the 
majority (68.3 percent) of all cows scored. 
Approximately twice as many cows were scored 
on freestall, dry lot, and other multiple-animal 
area operations than operations with tie stalls or 
stanchions. These differences in animals scored 
among different housing types are directly 


related to herd size. 
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There were no differences by housing type in 
the percentages of cows with hygiene scores of 
1 (clean). A lower percentage of cows had a 
hygiene score of 3 (dirty) on freestall operations 
(10.0 percent) compared with tie-stall, 
stanchion, and dry lot operations (16.2, 21.4, 


and 22.3 percent, respectively). 


Bedding type influenced hygiene scores. The 
lowest percentage of cows with a hygiene score 
of 3 were on operations that bedded stalls with 
coarse sand, composted manure, or dried 
manure (primarily freestall operations). As 
bedding quantity/stall condition decreased until 
the stall base was exposed, the percentage of 


cows with a hygiene score of 3 increased. 


Freestall operations with stall lengths of less 
than 82.0 inches or 96.0 inches or more had a 
higher percentage of cows with a hygiene score 
of 1 (61.1 and 54.8 percent, respectively) 
compared with freestall operations with stall 
lengths of 86.0 to 91.9 inches (35.7 percent). 
The width of stalls did not have an impact on 
hygiene scores. The forward location of the neck 
rail was not associated with the percentage of 


cows by hygiene score. 


Operations with any gutter grates had a higher 
percentage of cows assigned a hygiene score 

of 1 compared with operations without gutter 
grates. The presence of cow trainers was also 
associated with cleaner cows; 50.3 percent of 
COWS on operations with trainers had a hygiene 
score of | compared with 37.6 percent of cows 
on operations without trainers. Almost twice the 
percentage of cows on operations that did not 


use trainers had a hygiene score of 3 compared 


with operations that used trainers (23.6 and 14.1 


percent, respectively). 


No differences were observed in spring (March— 
May) and summer (June—September) in the 


percentage of cows by hygiene score. 


Hock scoring was performed on 477 operations; 
freestall operations accounted for 282 of these 
operations, providing the majority of all cows 
scored (67.9 percent). Approximately twice as 
many cows were scored on freestall, dry lot, and 
other multiple-animal area operations compared 
with operations that used tie stalls or stanchions. 
These differences in animals scored among 
different housing types are directly related to 


herd size. 


Operations with dry lots and other multiple- 
animal areas had the highest percentage of cows 
assigned a hock score of | [no hair loss or 
swelling] (91.1 and 90.8 percent, respectively). 
Approximately three of four cows on freestall 
operations (76.8 percent) were assigned a hock 
score of 1, while tie-stall and stanchion 
operations had the lowest percentage of cows 
with a score of | (65.7 and 61.9 percent, 
respectively). Dry-lot operations had a lower 
percentage of cows with hock scores of 3 
(swelling or skin lesion present) compared with 


tie-stall, stanchion, and freestall operations. 


Almost 9 of 10 cows (89.5 percent) on 
operations that used dirt as a stall base were 
assigned a hock score of 1. The lowest 
percentage of cows assigned a hock score of 1 
were on operations that used concrete, rubber 


mats, or mattresses as a stall base (72.8, 65.9, 
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and 60.6 percent, respectively). The lowest 
percentage of cows assigned a hock score of 3 
were on operations that used dirt as a stall base 
(0.7 percent), while the highest percentage of 
cows with a score of 3 were on operations that 
used concrete, rubber mats, or mattresses as a 
stall base (5.6, 7.2, and 5.0 percent, 


respectively). 


A higher percentage of cows bedded with fine or 
coarse sand, composted or dried manure, or no 
bedding (primarily operations with freestalls, 
dry lots, or other multiple-animal areas) had 
hock scores of 1 compared with cows bedded 
with straw or sawdust (primarily tie-stall and 
stanchion operations). Similarly, a lower 
percentage of cows bedded in coarse sand and 
composted manure had hock scores of 3 
compared with cows on straw, sawdust, or 
“other” bedding. 


As the number of days since bedding was added 
increased, the percentage of cows assigned a 
hock score of | increased. The percentage of 
cows by hock scores was associated with 
bedding quantity. As bedding quantity decreased 
until the stall base was mostly exposed, a lower 
percentage of cows had hock scores of 1. In 
addition, a higher percentage of cows had hock 
scores of 1 when no bedding was present than 


when the stall base was exposed. 


The season in which assessments were made 


(spring or summer) did not impact hock scores. 


Comfort parameters were evaluated on 485 
operations, and the pens and areas evaluated 
housed 52,490 cows. The majority of operations 


(290) and cows (39,014) assessed were on 
freestall operations. Four comfort parameters 
were assessed: perching (standing with the front 
feet inside the stall), standing (with all feet 
inside the stall), lying, and the cow comfort 
index (the proportion of cows in contact with a 
stall that are lying down) [CCI]. 


The percentages of cows perching were similar 
across all bedding types. Standing in stalls was 
observed for a lower percentage of cows when 
straw, coarse sand, composted manure, or no 
bedding was used compared with most other 
bedding types. A higher percentage of cows 
were lying in stalls bedded with coarse sand 
(48.0 percent) compared with stalls bedded with 
straw, composted or dried manure, or “other” 
bedding types (33.6, 30.2, 28.5, and 

30.8 percent, respectively). With the exception 
of composted manure, the CCI was highest for 
operations that bedded with coarse sand 


compared with all other bedding types. 


The percentage of cows perching in stalls was 
higher on operations in which the stall base was 
not exposed, bedding level with curb or slightly 
dished out (8.2 and 10.2 percent, respectively) 
compared with operations in which the stall base 
was less than 50 percent exposed (6.0 percent). 
Bedding quantity/stall condition was not 
associated with standing or lying parameters. 
The CCI was higher when bedding was level 
with the curb (74.2 percent) compared with 
bedding slightly dished out or more than 

50 percent of the base exposed (63.7 and 


66.2 percent, respectively). 





USDA APHIS VS / vii 


The type or presence of a neck rail did not 
impact the percentage of cows perching or the 
CCI. A lower percentage of cows were standing 
in the stall when no neck rail was present 

(4.0 percent) compared with either the presence 
of a stationary or moveable neck rail (9.7 and 
11.9 percent, respectively). Similarly, a lower 
percentage of cows were lying when no neck rail 
was present compared with operations with 


stationary or moveable neck rails. 


The presence of a brisket locator or the locator 
material did not affect the percentage of cows 
that were perching, standing, or the CCI. 
However, operations that did not have a brisket 
locator had a lower percentage of cows lying 


(32.6 percent) compared with operations that 


had brisket locators made of wood 
(41.9 percent) or PVC or other plastic pipe 
(46.4 percent). 


Season had a significant impact on the 
percentage of cows perching, lying, and on the 
CCI. The percentage of cows perching was 
lower in spring (March—May) than in summer 
(June—September), while the percentage of cows 
lying and the CCI were higher in spring than in 


summer. 
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INTRODUCTION 


The National Animal Health Monitoring System 
(NAHMS) is a nonregulatory program of the 
Animal and Plant Health Inspection Service 
(APHIS), a branch of the U.S. Department of 
Agriculture (USDA). Designed to help meet the 
animal health information needs of a variety of 
stakeholders, NAHMS has collected data on 
dairy health and management practices through 


four previous studies. 


The NAHMS 1991-92 National Dairy Heifer 
Evaluation Project (NDHEP) provided the dairy 
industry’s first national information on the 
health and management of dairy cattle in the 
United States. Just months after the study’s first 
results were released in 1993, cases of acute 
bovine viral diarrhea (BVD) surfaced in the 
United States following a 1993 outbreak in 
Canada. NDHEP information on producer 
vaccination and biosecurity practices helped 
officials address the risk of disease spread and 
target educational efforts on vaccination 
protocols. When an outbreak of human illness 
related to Escherichia coli O157:H7 was 
reported in 1993 in the Pacific Northwest, 
NDHEP data on the bacteria’s prevalence in 
dairy cattle helped officials define public risks 
as well as research needs. This baseline picture 
of the industry also helped identify additional 
research and educational needs in various 
production areas, such as feed management and 


weaning age. 


Information from the NAHMS Dairy 1996 study 
helped the U.S. dairy industry identify 
educational needs and prioritize research efforts 
on such timely topics as antibiotic use; J ohne’s 


disease; digital dermatitis; bovine leukosis virus 


Introduction 





(BLV); and potential foodborne pathogens, 
including E. coli, Salmonella, and 
Campylobacter. A total of 26 States participated 
in Dairy 1996. 


Two major goals of the Dairy 2002 study were 
to describe management strategies that prevent 
and reduce Johne’s disease and to determine 
management factors associated with 
Mycoplasma and Listeria in bulk-tank milk. The 
study was designed also to describe levels of 
participation in quality assurance programs, the 
incidence of digital dermatitis, animal-waste 
handling systems used on U.S. dairy operations, 
and industry changes since the NDHEP in 1991 
and the Dairy 1996 study. A total of 21 States 
participated in Dairy 2002. 


The Dairy 2007 study was conducted in 17 of 
the Nation’s major dairy States (see map next 
page) and provides participants, stakeholders, 
and the industry as a whole with valuable 
information representing 79.5 percent of 

U.S. dairy operations and 82.5 percent of 

U.S. dairy cows. Phase I data were collected 
from 2,194 dairy operations by National 
Agricultural Statistics Service enumerators from 
January 1-31, 2007. For phase II of the Dairy 
2007 study, data were collected from a subset of 
Phase I participants (582 operations with 30 or 
more dairy cows). Phase II data were collected 
by State and Federal veterinary medical officers 
(VMOs) and animal health technicians (AHTs) 
between February 26 and August 31, 2007. 





USDA APHIS VS / 1 


Introduction 


2 / Dairy 2007 


One objective of the Dairy 2007 study was to 
evaluate management factors related to cow 


comfort and removal rates. This report provides 


Dairy 2007 Particlpating States 


Information on the methods used and number of 


respondents in the study can be found at the end 
of this report. 


All Dairy 2007 study reports, as well as reports 
from previous NAHMS dairy studies, are 


available online at http://nahms.aphis.usda.gov 








information collected during the Dairy 2007 
study about facilities and cow comfort on 


U.S. dairy operations. 





For questions about this report or additional 


copies, please contact: 


USDA-—APHIS—VS—CEAH 
NRRC Building B, M.S. 2E7 
2150 Centre Avenue 

Fort Collins, CO 80526-8117 
970.494.7000 
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STUDY OBJECTIVES AND 
RELATED OUTPUTS 


1. Describe trends in dairy cattle health and 

management practices 

¢ Part II: Changes in the U.S. Dairy Cattle 
Industry, 1991-2007, March 2008 

* Part V: Changes in Dairy Cattle Health and 
Management Practices in the United States, 
1996-2007, July 2009 


2. Evaluate management factors related to cow 

comfort and removal rates 

* Facility Characteristics and Cow Comfort 
on U.S. Dairy Operations, 2007, 
Interpretive Report, December 2010 


3. Describe dairy calf health and nutrition from 

birth to weaning and evaluate heifer disease 

prevention practices 

* Part I: Reference of Dairy Cattle Health and 
Management Practices in the United States, 
2007, October 2007 

* Off-Site Heifer Raising on U.S. Dairy 
Operations, 2007, info sheet, November 2007 


¢ Colostrum Feeding and Management on 


U.S. Dairy Operations, 1991-2007, info sheet, 


March 2008 

* Part IV: Reference of Dairy Cattle Health and 
Management Practices in the United States, 
2007, February 2009 

* Calving Intervention on U.S. Dairy 
Operations, 2007, info sheet, February 2009 

* Heifer Calf Health and Management Practices 
on U.S. Dairy Operations, 2007, Interpretive 
Report, February 2010 

* Passive Transfer in Dairy Heifer Calves, 
1991-2007, info sheet, March 2010 





4. Estimate the prevalence of herds infected with 

bovine viral diarrhea virus (BVDV) 

* Bovine Viral Diarrhea (BVD) Management 
Practices and Detection in Bulk Tank Milk in 
the United States, 2007, info sheet, October 
2008 


5. Describe current milking procedures and 

estimate the prevalence of contagious mastitis 

pathogens 

¢ Part III: Reference of Dairy Cattle Health and 
Management Practices in the United States, 
2007, September 2008 

* Milking Procedures on U.S. Dairy Operations, 
2007, info sheet, October 2008 

* Prevalence of Contagious Mastitis Pathogens 
on U.S. Dairy Operations, 2007, info sheet, 
October 2008 


6. Estimate the herd-level prevalence and 

associated costs of Mycobacterium avium 

subspecies paratuberculosis 

* Johne’s Disease on U.S. Dairies, 1991-2007, 
info sheet, April 2008 


7. Describe current biosecurity practices and 
determine producer motivation for 
implementing or not implementing biosecurity 
practices 

¢ Part I: Reference of Dairy Cattle Health and 
Management Practices in the United States, 
2007, October 2007 

Part III: Reference of Dairy Cattle Health and 


Management Practices in the United States, 
2007, September 2008 


Biosecurity Practices on U.S. Dairy 


operations, 1991-2007, Interpretive Report, 
May 2010 
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8. Determine the prevalence of specific food- 

safety pathogens and describe antimicrobial 

resistance patterns 

¢ Antibiotic Use on U.S. Dairy Operations, 2002 
and 2007, info sheet, October 2008 

¢ Prevalence of Salmonella and Listeria in Bulk 
Tank Milk and In-line Filters on U.S. Dairies, 
2007, info sheet, July 2009 

¢ Salmonella and Campylobacter on U.S. Dairy 
Operations, 2002-07, info sheet, July 2009 

¢ Salmonella, Listeria, and Campylobacter on 
U.S. Dairy Operations, 2007, Interpretive 
Report, expected winter 2011 

¢ Prevalence of Coxiella burnetii on U.S. Dairy 
Operations, 2007, info sheet, expected winter 
2011 


LILES 


¢ Prevalence of Clostridium difficile on U.S. 
Dairy Operations, 2007, info sheet, expected 
winter 2011 

Additional information sheets 

* Dairy Cattle Identification Practices in the 
United States, 2007, info sheet, November 
2007 

* Bovine Leukosis Virus (BLV) on U.S. Dairy 
Operations, 2007, info sheet, October 2008 

* Reproduction Practices on U.S. Dairy 
Operations, 2007, info sheet, February 2009 

¢ Injection Practices on U.S. Dairy Operations, 
2007, info sheet, February 2009 

¢ Methicillin-Resistant Staphylococcus aureus 
(MRSA) Isolation from Bulk Tank Milk in the 
United States, 2007, info sheet, November 
2010 





TERMS USED IN THIS REPORT 


Brisket locator: A feature of freestalls designed 
to help prevent cows from lying too far forward 
in the stall. Brisket locators are usually 
constructed of wood and placed at the front of 
the stall bed. 


Cow: Female dairy bovine that has calved at 


least once. 


Cow average: The average value for all cows; 
the reported value for each operation multiplied 
by the number of cows on that operation is 
summed over all operations and divided by the 
number of cows on all operations. This way, 
results are adjusted for the number of cows on 
each operation. For instance, on p 13 the rolling 
herd average milk production per cow is 
multiplied by the number of cows for each 
operation. This product is then summed over all 
operations and divided by the sum of cows over 
all operations. The result is the rolling herd 


average milk production for all cows. 


Cow comfort index (CCI): A measure of cow 
comfort calculated as the percentage of cows in 
contact with a stall and lying down. The 
recommended CCI is 85 percent or more when 
measured | hour after cows return from the 
morning milking. Recent research suggests that 
CCl is not associated with lying times and may 


not be the best comfort parameter to measure. 


Cow density: The number of cows per stall or 
headlock. 
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Cow trainer: A tin or wire structure placed a 
few inches above a cow to prevent her from 
soiling the platform of her stall by administering 
a gentle electric shock if she arches her back to 
urinate or defecate while too far forward in the 
stall. 


Curb: A feature of freestalls that separates the 
stall area from the alley. Curbs are generally 


constructed of concrete. 


Dry-lot housing: An open dirt lot that has no 
vegetative cover and is used for housing cows in 


more arid climates. 


Freestall housing: Housing consisting of 
resting cubicles or “beds” in which dairy cows 


are free to enter and leave at will. 


Gutter: A channel located behind cows in tie- 
stall and stanchion barns to capture manure and 


urine. 


Gutter grates: Coverings for gutters that assist 
in keeping the cow’s tail clean while allowing 


manure and urine to pass through. 


Heifer: Female dairy bovine that has not yet 


calved. 


Headlocks: Self-locking stanchions along a 
feed alley in which multiple cows can be 


restrained at once. 
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Herd size: Herd size is based on January 1, 
2007, dairy cow inventory. Small herds are 
those with fewer than 100 head; medium herds 
are those with 100 to 499 head; and large herds 


are those with 500 or more head. 


Loose housing system: Facility that allows the 
cows to move around and choose among eating, 
drinking, standing, or lying. Freestall and dry-lot 
housing are common types of loose housing. A 
loose-housing system is in contrast to a tie-stall 
or stanchion operation in which cows are 


restrained to individual stalls. 


Lunge space: The area in front or to the side of 
the stall bed that allows cows to move their head 


forward or sideways when rising. 


Neck rail: A feature of freestalls usually made 
of pipe or cable and mounted across the top of 
the freestall loops. Neck rails were designed to 
discourage cows from moving too far forward 
when entering the stall and encourage cows to 


move backward when rising. 


Operation average: The average value for all 
operations. A single value for each operation is 
summed over all operations reporting divided by 


the number of operations reporting. For 





example, operation average rolling herd average 
(RHA) milk production (shown on p 13) is 
calculated by summing reported average RHA 
milk production over all operations divided by 


the number of operations. 


Other multiple-animal area: Cow housing 
areas such as pasture or a combination of 
housing types such as freestall and dry-lot 
housing. Refers to housing other than tie stall, 
stanchion, freestall, or dry lot. In some instances 
in this report, which will be noted, operations 
with dry lots were included in this category due 


to small sample size. 


Perching: A term commonly used to describe 
cows that have both front feet in the stall and 
both back feet in the alleyway. 


Population estimates: The estimates in this 
report make inference to all operations or dairy 
cattle in the target population (see Methodology 
section, p 156). Data from the operations 
responding to the survey are weighted to reflect 
their probability of selection during sampling 


and to account for any survey nonresponse. 





Precision of population estimates: Estimates 
in this report are provided with a measure of 
precision called the standard error. A 95-percent 
confidence interval can be created with bounds 
equal to the estimate plus or minus two standard 
errors. If the only error is sampling error, the 
confidence intervals created in this manner will 
contain the true population mean 95 out of 100 
times. In the example to the right, an estimate of 
7.5 with a standard error of 1.0 results in limits 
of 5.5 to 9.5 (two times the standard error above 
and below the estimate). The second estimate of 
3.4 shows a standard error of 0.3 and results in 
limits of 2.8 and 4.0. Alternatively, the 
90-percent confidence interval would be created 
by multiplying the standard error by 1.65 instead 
of 2. Most estimates in this report are rounded 
to the nearest tenth. If rounded to 0, the standard 
error was reported (0.0). If there were no reports 
of the event, no standard error was 

reported (—). References to estimates being 
“higher” or “lower” than other estimates are 
based on the 95-percent confidence intervals not 
overlapping. Where noted in this report, STATA 
and SUDAAN were used to compare estimates 
and determine significance. P values less than 


0.05 were considered statistically significant. 


Regions: 

© West: California, Idaho, New Mexico, Texas, 
and Washington 

¢ East: Indiana, lowa, Kentucky, Michigan, 
Minnesota, Missouri, New York, Ohio, 
Pennsylvania, Vermont, Virginia, and 


Wisconsin 
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Examples of a 95% Confidence Interval 


10 





eo 95% Confidence 


Intervals 




















(1.0) (0.3) 


Standard Errors 


Sample profile: Information that describes 
characteristics of the operations from which 
Dairy 2007 data were collected. See Appendix I, 
p 164. 


Season: For this report, spring included the 
months of March, April, and May. Summer 
included the months of June, July, August, and 


September. 


Space allotment: A measure of space for cows. 
Commonly used measures include square feet 
for cows in pens and inches of bunk space per 


cow. 
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Stall base: The floor of the stall usually 
comprised of permanent or semipermanent 
materials upon which bedding is usually added. 
Common materials used for stall bases include 


dirt, concrete, rubber mats, and mattresses. 


Stall partition (loop): A wooden or steel 
structure that separates adjacent resting spaces. 
Used in tie-stall, stanchion, and freestall housing 


systems. 


Stanchion housing: Housing in which a cow is 
restrained to a particular stall in a device with 
two rails that close around the cow’s neck after 
she enters a stall. Cows are not able to enter and 


leave the stalls at will. 





Tie-stall housing: Housing in which a cow is 
restrained to a particular stall by a neck collar 
attached to the stall by a chain. Cows are not 


able to enter and leave the stalls at will. 


Usual calving area: An area designated 
specifically for calving separate from housing 
for lactating cows. Tie stalls and stanchions 
were not considered usual calving areas for the 


purpose of this report. 


Section |: Population Estimates—A. Operation and Facility Characteristics 


SECTION I: POPULATION 
ESTIMATES 


Note: Unless otherwise specified, estimates in Section I represent operations with any dairy cows. 


A. OPERATION AND FACILITY CHARACTERISTICS 


1. Operation types 


Producers were asked to identify their The majority of dairy operations (63.9 percent) 
operations by type: conventional, grazing, were conventional operations, and the majority 
combination, or organic. On conventional of dairy cows (82.2 percent) were on these 


operations, the majority of forage was harvested operations. Grazing and organic operations 
and “delivered” to cows; on grazing operations, | accounted for only 3.1 and 1.7 percent of 

the majority of forage was “harvested” by cows; _ Operations, respectively, and together 
combination operations used both conventional —_ represented less than 3.0 percent of dairy cows. 


and grazing practices; and organic operations 


met USDA organic standards. 





FW od -1aet=lalt-\e(-Meol me) ol-1e-Ld(olal-m(-lalem ol: eex-Va)c-(e(-Me) mere)W Mela Mm tal-\-1-Me) el-1e-Larelat-) am oh] 
operation type 





Percent Standard Percent Standard 
Operations Error Cows* Error 












Conventional 8272 (0.9) 
Grazing Th (0.4) 
Combination of 14.9 (0.8) 
conventional and grazing 

Organic ees (0.3) 
Other 0.0 (0.0) 





Total 


*As a percentage of January 1, 2007, cow inventory. 
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The percentage of conventional dairy operations —_ percentage of combination operations decreased 


increased as herd size increased, while the as herd size increased. 


LOM ad aex-1ait-(e(- Me) me) el-le-lilolal-mehvme) ol-1e-Li(ela mat el-m-larem eo) Mul-1eem-JP4-) 





Percent Operations 


Herd Size (Number of Dairy Cows) 


Small Medium Large — 
500 or More 
Std. 
Error _ 















Operation Type | Percent Error Percent Error Percent 





Conventional 91.5 (1.4) 
Grazing 10 (0.4) 
Combination of 

conventional and (pS (123) 
grazing 

Organic 0.2 (0.1) 
Other 0.0 (0.0) 


Total 
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Section |: Population Estimates—A. Operation and Facility Characteristics 


Percentage of Operations by Operation Type and by Herd Size 









Percent Operation Type 
100 Hi Conventional 
[| Grazing 





§j Organic 
[| Other 


80 


60 


40 


20 





—| lee 02 


Small Medium Large All Operations 
(Fewer than 100) (100 to 499) (500 or More) 


Herd Size (Number of Cows) 








USDA APHIS VS / 11 


Section |: Population Estimates—A. Operation and Facility Characteristics 


The West region had a higher percentage of West region (32.4 and 15.8 percent, 
conventional operations than the East region respectively). The percentages of grazing and 
(72.4 and 63.2 percent, respectively). organic operations were similar in the West and 
Conversely, the East region had a higher East regions. 


percentage of combination operations than the 





Comm ex=Vcox-val ele (- Moy mo) o\-Ve-leCol itm ohVme) ol-Ve-lifol amar o\-W-lile Mey mate l (oil 
Percent Operations 
Region 


West East 


Percent Std. Error 















Operation Type Percent __ Std. Error ‘ 


Conventional 63.2 (1.4) 


Grazing Zo, (0.6) 
Combination 32.4 (1.4) 
Organic 1.5 (0.4) 
Other 0.2 (0.1) 
Total 
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Section |: Population Estimates—A. Operation and Facility Characteristics 


Conventional operations and the dairy cows on 22,182 lb/cow, respectively). RHA milk 
these operations had the highest rolling herd production was similar for grazing, organic, and 
average (RHA) milk production (20,253 and other operations. 


fo @) of-Te-1d(olam-\-1e-e(-Me-laremeel wa NU 1e-(e(-) ada Wail a eleolelvleri(olamile)(ere) iY) Bm oh li 


operation type 











Operation - 
Average Cow Average 


Conventional 


Grazing 15,903 (457) 
Combination 18,696 (211) 
Organic 16,369 (728) 
Other 14,757 (1,709) 
All 21,483 (115) 


*Average milk production per cow during a 12-month period. 














Photo courtesy Dr. Jason Lombard 
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2. Housing The majority of operations across herd sizes inside areas to house preweaned heifers 
facilities used primarily individual pens/hutches to house —_ decreased as herd size increased. More than 
preweaned heifers. The percentage of operations one-third of large operations (35.4 percent) did 


that used tie stall/stanchions or multiple-animal _ not raise preweaned heifers on the operation. 


FW od'=1 cor-Taie-(e(-Meol me) ol-Te-lavelatmonvm olaliir-Tavmuceleriiire me-Celiay(eleicy(o(-m-la-t-MUly-lemcels 


preweaned heifers during 2006, and by herd size 





Percent Operations 


Herd Size (Number of Cows) oo - 
Small oe 
(Fewer Medium Large All 
than 100 erations _ 


























Std. 


Pct. Error | Pct. Error | Pct. 






Tie stall/ 


stanchion 

Freestall 2.1 = Oe) 
Individual pen/ 

Dry lot/multiple- 

animal outside area 0.6- (0.2) 
Multiple-animal 

inside area 14.2 (1a) 
Pasture 0.6. (02) 
Not housed 

on operation 4.7 (0:5) 
Other 0.4 (0.2) 


Total 
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Section I: Population Estimates—A. Operation and Facility Characteristics 


Regional differences were observed in primary 
housing for preweaned heifers. A lower 
percentage of operations in the West region than 
in the East region housed preweaned heifers in 
tie stalls or stanchions (1.4 and 9.5 percent, 
respectively). Multiple-animal inside areas were 


used by more than twice the percentage of 


operations in the East region than in the West 
region (14.8 and 6.4 percent, respectively). 
More than one of five operations in the West 
region (21.9 percent) did not house preweaned 
heifers compared with 3.3 percent in the East 


region. 


OM d-YaorsVai ele (- Me) Me) el-le-1t(elicmonm Lilia mareleciiire mecelliaceleici(o(-w-le-MUEl-10 mole 





preweaned heifers during 2006, and by region 


West 


Percent Std. Error 

















Housing Type 
Tie stall/stanchion 
Freestall 


Individual pen/hutch 


Dry lot/multiple-animal 
outside area 
Multiple-animal 

inside area 


Pasture 


Not housed 
on operation 


Other 


Total 


Percent Operations 
Region 


East 






Percent Std. Error 


9.5 (0.9) 
2.7 (0.5) 
68.3 (1.4) 
0.5 (0.2) 
14.8 (1.2) 
0.5 (0.1) 
3.3 (0.5) 
0.4 (0.2) 
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Section |: Population Estimates—A. Operation and Facility Characteristics 


About one-third of operations housed weaned 4 of 10 large operations primarily housed 
heifers primarily in a multiple-animal inside area weaned heifers in a dry lot/multiple-animal 


(34.6 percent), while approximately one-fourth outside area (43.2 percent). The percentage of 


housed weaned heifers in a dry lot/multiple- operations that did not house weaned heifers 
animal outside area (22.9 percent). Small increased as herd size increased; nearly one- 
operations primarily housed weaned heifers in fourth of large operations did not house weaned 


dry lots/multiple-animal outside and inside areas __ heifers (24.8 percent). 


(22.3 and 37.8 percent, respectively). More than 


Comm od -1 cex-l a) ¢-(e(-Me) me) ol-Ve- Lie) at monam elaliit-lavmirelecyiale mr-lelligy (elec yie(-M-le-1-MULY-le mi celg 
weaned heifers, and by herd size 









- Percent Operations 


Herd Size (Number of Cows) | 

Small oe 
(Fewer Medium Large 
than 100 100-499 500 or More) _ 
Std. Std. St. 

Pct. Error | Pct’ Error - Pct Enor 






























Housing Type 





Tie stall/ 

stanchion 5.9 (0.7) 
Freestall 12.1 (0.9) 
Individual 

pen/hutch 5.3 (0.7) 
Dry lot/multiple- 

animal outside area 22.9 (1.1) 
Multiple-animal 

inside area 34.6 (1.4) 
Pasture 10.8... (0,9) 
Not housed 

on operation PT 4017) 
Other 0:7 (0.2) 


Total 
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Section I: Population Estimates—A. Operation and Facility Characteristics 


Almost one-half of operations in the West region _ one of eight operations in the West region 
(46.2 percent) housed weaned heifers primarily (12.1 percent) housed weaned heifers in 

in a dry lot/multiple-animal outside area multiple-animal inside areas compared with 
compared with almost one-fifth of operations in approximately one of three operations in the 


the East region (20.9 percent). Approximately East region (36.4 percent). 





ro Wil ad'=Ycex-Val ec: (e(- Moy me) ol-Ve-1iolar-Monvam olaliir-lavmuiceleryiare mc-leriiig’/(elUi cyie(-W-le-t-MUly-(0 Me) 
weaned heifers, and by region 


Percent Operations 


Region 


West East 


Percent Std. Error 





: Housing Type . Percent Std. Error 
















Tie stall/stanchion 6.4 (0.8) 
Freestall 12.1 (0.9) 
Individual pen/hutch 5.0 (0.7) 
Dry lot/multiple-animal 20.9 (1.2) 
outside area 

Multiple-animal 36.4 (1.5) 
inside area 

Pasture 10.7 (0.9) 
Not housed 73 (0.7) 
on operation 

Other 0.7 (0.2) 


Total 
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Almost one-half of operations (49.2 percent) percentage of medium and large operations 
housed lactating cows primarily in a tie-stall/ housed lactating cows in freestalls (67.5 and 
stanchion facility. Nearly one of three operations 72.6 percent, respectively) compared with small 


(32.6 percent) housed cows in freestalls. Use of — operations (19.0 percent). Almost one-fourth of 


tie-stall/stanchion facilities decreased from large operations (24.2 percent) housed lactating 
63.0 percent of small operations to 0.7 percent cows primarily in dry lots/multiple-animal 
of large operations. Alternatively, a higher outside areas. 


(Wn od -Ycox-Vaue-lel-Moy me) ol-Te-larelatm oh’m olaltir-Tammulolecdiare mr-Collliaycellicy(e(-W-lg-t-MUti-re me) g 





lactating cows, and by herd size 


Percent Operations © 


Herd Size (Number of Cows) 


Small 
(Fewer Medium Large All 
than 100 Operations | 










Std. Std. Std. 
Pct. Error Pct. Error Pct. Error 




















Tie stall/ 


stanchion 

Freestall 32.6° 50127} 
Individual pen 0.1 (0.1) 
Dry lot/multiple- 

animal outside 4.62 (05) 
area 

Multiple-animal 

inside area oth (sey 
Pasture 9.9 (0.8) 
Other 0.2 (0a) 


Total 











Section |: Population Estimates—A. Operation and Facility Characteristics 





Almost one-half of operations in the West in tie stalls/stanchions. A lower percentage of 
region (49.7 percent) housed lactating cows operations in the East region housed cows in 
primarily in freestalls; 29.8 percent of operations __ freestalls compared with operations in the West 
housed cows in dry lot/multiple-animal outside region (31.2 and 49.7 percent, respectively). 
areas and 15.0 percent housed cows on pasture. _ Pasture was the primary housing for lactating 
The majority of operations in the East region cows on about | of 10 operations in the East 


(53.1 percent) housed lactating cows primarily region (9.4 percent). 


Mod -1cer-1ai ele (-Mo)me) el-1e-1iColirm ohm laluar-lavmureleciiire mecColl lia eleiciie(-m- Ler MUCt-lem cols 





F-Tet cctiiele mexe) ar Lale mob’ a-ve | (elt) 


Percent Operations 


Region 

West East 
Housing Type Percent Std. Error Percent Std. Error 
Tie stall/stanchion BoA (1.4) 
Freestall 6ie2 (1.1) 
Individual pen 0.1 (0.0) 
Dry lot/multiple-animal 2.6 (0.5) 
outside area 
Multiple-animal 3.4 (0.6) 
inside area 
Pasture 9.4 (0.9) 
Other Ors (0.1) 
Total 100.0 
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Section I: Population Estimates—A. Operation and Facility Characteristics 


The single highest percentage of small freestall housing. More than 40 percent of large 
operations kept dry cows in tie-stall/stanchion operations used either freestalls or dry lot/ 
housing (30.6 percent), followed by pasture, multiple-animal outside areas. Overall, about 
freestall housing, and dry lot/multiple-animal 20 percent of operations housed dry cows in tie 
outside area. More than one-third of medium stall/stanchion, freestalls, dry lot/multiple- 
operations (35.6 percent) housed dry cows in animal outside area, or pasture. 


fo Wed =1cex=Vaie-(e(- Mey me) ol-le-lilolar-meohvmolaliit-lavmareleriiilemr-leliiaveluiciie(-m-la-t-Mety-1e Mm ce] me/ a4 
cows during 2006, and by herd size 









Percent Operations 


Herd Size (Number of Cows) 











Small 
(Fewer Medium 
than 100 100-499 
Std. 
Pct. Error | Pct. Error 



















Tie stall/ 

stanchion 237058 le) 
Freestall 22.8 (1.1) 
Individual pen/ 

hutch 1.0 (0.3) 
Dry lot/multiple- 

animal outside area 18.7 (1.0) 
Multiple-animal 

inside area 12.9 30:3} 
Pasture 20.5 (1.1) 
Not housed 

on operation 0:2— (08) 
Other 0.6 (0.2) 
Total 
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Section I: Population Estimates—A. Operation and Facility Characteristics 


The most noticeable regional difference in 
housing for dry cows was that a higher 
percentage of operations in the West region than 
in the East region used a dry lot/multiple-animal 


outside area (48.1 and 16.3 percent, 


respectively). Tie stalls/stanchions and multiple- 
animal inside areas were used by a higher 
percentage of operations in the East region than 
in the West region (25.2 and 0.5 percent, 


respectively). 


Me ax-deex-dale-le(-Meyme) ol-le-licolatmon’m lalnit-lavmicelicciiaremccleiliai/(elvncj(e(-W-[e-t- MUL y-(om cel me) ald 





cows during 2006, and by region 


West 


Housing Type Percent 





Tie stall/stanchion 
Freestall 


Individual pen/hutch 


Dry lot/multiple-animal 
outside area 
Multiple-animal 

inside area 


Pasture 


Not housed 
on operation 


Other 


Total 


Std. Error 


Percent Operations 


Region 


East 


















Percent Std. Error 


25.2 (1.4) 
pay (1.2) 
0.9 (0.3) 
16.3 (1.1) 
13.6 (1.0) 
20.5 (1.2) 
0.2 (0.1) 
0.6 (0.2) 
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About two-thirds of preweaned heifers lactating cows (56.4 percent) were in freestall 
(68.2 percent) were housed in individual pens; housing, while approximately 2 of 10 lactating 
19.8 percent of preweaned heifers were not cows were housed in tie stall/stanchion or dry 
housed on the operation. The majority of lot/multiple-animal outside areas. About 3 of 
weaned heifers were housed in dry lot/multiple- 10 dry cows were housed in a freestall or dry 
animal outside or inside areas (37.5 and lot/multiple-animal outside area. 


24.6 percent, respectively). Almost 6 of 10 


Pi od =Ycex-Yale-\e(-Mo)mer-lac(-M ohva olaiiit-lavmacelircyialemr-Celllia\(eleicye(-M-la-t-MUly-lemelllalale mANtlon 






and by cattle class 







Percent Cattle 


Cattle Class 
Preweaned Weaned Lactating — 
Heifers’ Heifers” Cows® 











Std. Std.  $td. 
Pct. Error Pct. Error Pct. Error 


Housing Type 




















Tie stall/ 

stanchion pe (ee) 
Freestall 31.9 (1,3) 
Individual pen 0.9 (0.2) 
Dry lot/multiple- 

animal outside 36.9 = (1.4) 
area 

Multiple-animal 

inside area oe of 
Pasture 12.50 (ee 
Not housed 0.4 (0.2) 
Other 0.7 (0.3) 
Total 100.0 





As a percentage of heifer calves born during 2006. 
“As a percentage of January 1, 2007, heifer inventory. 
*As a percentage of January 1, 2007, cow inventory. 
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3. Freestall barn 
configurations 


About 8 of 10 large and medium operations (27.2 percent). Less than one-half of all 
housed lactating cows in freestall barns operations (44.3 percent) housed cows in 


(83.2 and 81.9 percent, respectively), compared __ freestall barns. 


with about 3 of 10 small operations 


FW ad -1 cet-vale-le(-Molme) el-1e- Life] at Mm ali marelery-vell-leie-lalile mere) Wma) freestall barns 





Percent Operations 


Herd Size (Number of Cows) 


Small Medium Large All 
Fewer than 100 100-499 Operations 
Std. Std. 
Error Error 



















Percent 
Aaa (2:5) 


Percent Percent Error Percent Error 


*Operations with 30 or more dairy cows. 










The type of freestall barn affects ventilation, 44.3 percent of operations that used freestall 
feedbunk space, and square footage per cow. barns to house lactating cows, two-row freestall 
Freestall barns are usually described by the barns were the predominant setup on small and 


number of stall rows along a feed line. Two- and large operations (48.1 and 49.5 percent, 
four-row barns require less air movement to respectively). Only 1.1 percent of small 
properly ventilate and provide more feedbunk operations used six-row barns to house lactating 
space and square footage per cow than three- or — cows, compared with 17.9 percent of medium 


six-row barns (Smith et al., 2001). For the and 19.8 percent of large operations. 
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b. For operations that used freestall barns to house lactating cows, percentage of 


operations* by type of barn setup that housed the majority of cows, and by 





herd size , : 


Percent Operations 


Herd Size (Number of Cows) 


Small 
(Fewer Medium _ Large Al 
than 100 one 




















Operati 


Freestall Std. Std. Std. | 















Barn Setup Pct. Error | Pct. Error | Pct. Error | Pet. 

Two-row 35.2) me) 
Three-row 19.9. < (3:0) 
Four-row 26. 120) 
Six-row 11.0. (1,9) 
Other 1.2 42,0) 





Total 


*Operations with 30 or more dairy cows. 





4. Milking facilities 


The majority of operations (60.3 percent) hada —_78.2 percent of cows were on operations that 


tie-stall or stanchion milking facility. Although milked in parlors. 


only 39.5 percent of operations used parlors, 







FW od = ex-Yal tel Moy me) el-Ve-Lecolar-m(-lalem ol-1aer-vale-(e(-Moy mevoW Mola M tal-t-1- Me) ol-Te-1ilelat-) Moh’, 
primary milking facility used 

Percent Std. Percent 
Facility Type Operations Error Cows* 










Parlor 


Tie stall/stanchion 21.8 (0.6) 
Other 0.0 (0.0) 
Total 100.0 


*As a percentage of January 1, 2007, cow inventory. 
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ad=Ycet-valr-e(-Mo)m@)el-le-lilelal-m(-lale Ms lee-lair-(e(- Me) mere)’ (Mela lm Mal--1-M@)el-le-lilelal Mey 





Primary Milking Facility Used 


Percent 
80 78.2 






ee Operations 


ES Cows" 





60 


40 


20 





Parlor Tie stall/stanchion Other 


Facility Type 





*As a percentage of January 1, 2007, cow inventory. 





USDA APHIS VS / 25 


Section |: Population Estimates—A. Operation and Facility Characteristics 


2 hE ea 





Herringbone and parallel parlors were the two cows. Approximately one-fifth of operations 
most common parlor types. Over one-half of (19.7 percent) used a parallel parlor for milking, 
operations that primarily used parlors and 30.6 percent of cows were on these 

(54.4 percent) used a herringbone parlor, and operations. 


these operations accounted for 48.7 percent of 


b. For operations that primarily used a parlor milking facility, percentage of 
operations (and percentage of cows on these operations) by parlor type 


Percent Std. 
perations Error 












Side-opening (tandem) 


Herringbone (fishbone) 48.7 (1.9) 
Parallel (side-by-side) 30.6 (tag 
penunenee 2808) 
Swing 0.8 (0.2) 
Rotary (carousel) 52 es 
Flat barn 6.2 (0.8) 
Other 1.0 (0.3) 


Total 





wae 3 . we 
. ¢ se Seger 4 





Photo courtesy of Dr. Jason Lombard 
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Section |: Population Estimates—B. General Management 





Note: Unless otherwise specified, estimates in the following tables represent operations with 30 or more dairy cows. 


1. Primary outside = On the majority of operations (50.9 percent) 


access areas lactating cows had routine access to pasture 
during summer. No outside access was allowed 


on 13.1 percent of operations in summer. In 





Summer 


Percent Std. Error 














Primary Outside Area 






Pasture 

Concrete alleyway or pen 
Dry lot 

Other 

None 


Total 


a. Percentage of operations by primary outside area that lactating cows had 
eolUitlal-w-lere-\-t-mcomelViglarem-Leliiliiclmr-laemu Utilise 


winter, lactating cows had access to a concrete 
alleyway or pen, dry lot, or allowed no outside 
access on 35.0, 28.9, and 25.2 percent of 


operations, respectively. 


Percent Operations 


Winter 


Percent Std. Error 


9.4 (1.5) 
35.0 (2.8) 
28.9 (2.7) 

1.5 (0.6) 
25.2 (2.3) 
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During summer, 39.5 percent of lactating cows 
were on operations in which the primary outside 
area was a dry lot; 22.3 percent were on 
operations in which the primary outside area 
was pasture; and 19.0 percent were on 


operations with no outside access. In winter, 










Summer 


Percent Std. Error 











Primary Outside Area 
Pasture 

Concrete alleyway or pen 
Dry lot 

Other 

None 


Total 


OM ad-Tcex-Jaie-(e(-Me) mere Cm ona elaluit-lavmeleici(o(-M-1e-r-Muit-l@ lacie mee) Mal lemael niial-) 
FYoxex--t-m comellalalem-JUlailitl-mr- lice mu ith (:) a 


similar percentages of lactating cows were on 
operations in which primary outside access was 
a concrete alleyway or pen, dry lot, or allowed 
no outside access (32.3, 32.7, and 29.7 percent, 


respectively). 


Percent Cows 


_ Winter 





Percent _Std. Error 


4.4 (0.7) 
B25 (3.3) 
ey (3.5) 

0.9 (0.3) 
29.7 (2.9) 


*It was presumed that all lactating cows had access to the operation’s primary outside area. 
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Dry cows had access to pasture on 67.2 percent 
of operations during summer and on 


18.4 percent during winter. Dry cows had no 


Section |: Population Estimates—B. General Management 


outside access on 6.5 percent of operations 
during the summer and on 18.5 percent during 


winter. 


(om ad =Ycet-val ele (Momo) el-le-lifelatMmohvm laluit-lavmelelcy(e(-m-1i-t- marl ae cows had routine 





access to during summer and winter 


Summer 


Percent Std. Error | 












Primary Outside Area 
Pasture 
Concrete alleyway or pen 
Dry lot 
Other 
None 


Total 


Percent Operations 


Winter 






Percent Std. Error 


18.4 (2.2) 
24.1 (2.4) 
34.2 (2.7) 

4.8 (1.3) 
18.5 (2.1) 
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The majority of dry cows were on operations in 41.9 percent of cows, respectively). Dry lot was 
which pasture or dry lot were the primary the most common outside access area for dry 


outside access areas during summer (38.5 and cows in winter (43.5 percent of cows). 


d. Percentage of cow inventory by primary outside area that dry cows had routine 





access to during summer and winter* 


Percent Cows 


Summer Winter — 












Primary Outside Area 


Pasture 


Concrete alleyway or pen 19.3 (2.3) 
Dry lot 43.5 (3.2) 
Other 3.4 (0.8) 
None 21.9 (2:5) 


Total 


*It was presumed that all dry cows had access to the operation’s primary outside area. 








Section I: Population Estimates—B. General Management 





2. Flooring type 


Flooring surfaces are important to cow health 
and longevity. When given an option, cows 
select flooring that compresses and provides 
cushion, such as rubber mats, pasture, or dirt. 
Concrete flooring is associated with increased 
lameness, injuries, and decreased expression of 
estrus. On approximately one-half of operations 


(51.1 percent)—representing 55.6 percent of 


cows—flooring for lactating cows was 
predominantly concrete. Pasture was the 
predominant flooring on 10.1 percent of 
operations and for 5.1 percent of cows. Dirt was 
the predominant flooring on 5.4 percent of 
operations, representing 20.0 percent of cows, 
which probably reflects the use of dry lots on 


large operations. 


FW dV cet:Vane-(e[- Me) me) ol-Ve-l relat (lilo el-lae-Uilt-le(- Mo) meron Molamai(-c-t-me) elle 1ilolity ely 
predominant flooring type lactating cows stood or walked on when not being 


milked 















Percent 





Flooring Type 


Concrete—grooved/textured 
Concrete-—slatted 
Concrete—smooth 

Rubber mats over concrete 
Pasture 

Dirt 

Other 


Total 


Operations 


Std. 
Error 


Percent 
Cows 





48.7 (3.5) 
1.4 (0.5) 
5.8 (0.8) 

13.9 (2.2) 
5.1 (0.9) 

20.0 (3.5) 
5.4 (1.1) 
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3. Surface 
moisture 


For operations with concrete flooring, the use of injuries and increase time spent at the feedbunk. 
rubber belting or a similar material in cow areas _ Rubber belting was present on 21.2 percent of 
reduces the amount of time cows spend on operations and was accessible to 44.4 percent of 


concrete and may decrease lameness and cows. 


b. For operations that used parlors and on which concrete was the predominant 
1iCoLe) alive mat] ol-Mm el-Vcer-Jai tle (-Me) me) el-1e-lacelirom(-lavem ol-laet-lalc-le[-Me)mete\ Mela muit--1 


ro) oY-Ve-1t(olaty Mear-imit-lemaele)el-tamel-1idlile me) m-yitalit-lami(exedalale mm ym (oler-Lirelime) mavielel-1g 
belting 











Percent Std. _ Percent 
Location of Belting Operations Error Cows 
Immediately in 













front of feedbunk 29.2 (5.1) 
Walkway to parlor 18.9 (4.7) 
Holding pen 14.2 (oa) 
Other 144 (1.8) 


Any 


Wet flooring can be detrimental to hoof health. of operations during summer and 49.5 percent in 


Cows on wet surfaces have increased hoofhorn winter. Lactating cows usually stood in water or 
moisture and are more prone to infectious hoof slurry on less than | percent of operations 
diseases. The ground or flooring surface for (0.6 percent). 


lactating cows was usually dry on 60.3 percent 


Percentage of operations by category that best characterizes the surface 
ileyev AU come) mm tal-Melcolelareme) miceteyalare Mant-lamt-(ere-lalare Mexe)! Comey colele Mela mritey-) me) ment Maliit:) 





during summer and winter 


Percent Operations 


Summer Winter _ 


Percent Std. Error 













Flooring Surface Moisture Percent © Std. Error 





Usually dry 49.5 (2.6) 
Wet about half the time 21.8 (2.2) 
Almost always wet, 

but no standing water so _ 
Usually standing 06 (0.3) 


water or slurry 
Total 
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4. Heat abatement 


Heat has many harmful effects on dairy cattle, cool. For medium and small operations, fans 
including decreased feed intake and milk were the most common method of heat 
production, reduced estrous behavior, altered abatement (74.3 and 77.7 of operations, 
formation and ovulation of follicles, and respectively), while similar percentages of large 
increased susceptibility to mastitis. Providing operations provided shade, sprinklers or misters, 


cows with shade, water sprinklers, or increased or fans (55.6, 61.6, and 61.0 percent, 


air circulation is important during summer in respectively). Overall, 94.0 percent of 
almost all areas of the United States. A operations provided some form of heat 
combination of sprinklers and fans is the most abatement for lactating cows. 


common recommendation for keeping cows 





FW aa sTaer-Vale-Ve(-Me) me) el-1e-lilolil-mehVmrit-idavere MUry-re Mm com e)goyale(-Mal-y-1mr-lel-1clil-lilm ie) g 
lactating cows during summer, and by herd size 


Percent Operations 


Herd Size (Number of Cows) 


Small 
(Fewer Medium Large All 
perations 























Std. 
Pct. Error 





Method - Pct. Error | Pct. Error 





Shade (other than 5 
inside building) sesh Wat) 
Sprinklers 20.3 (1.9) 
or misters 

Fans 74.3 (2.4) 
Tunnel ventilation 22,9.5242.6) 
Other 5. Omens) 


Any 
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Regional differences were observed in heat 
abatement methods used for lactating cows. A 
higher percentage of operations in the West 
region used sprinklers or misters (42.1 percent) 


compared with operations in the East region 


(18.2 percent). Alternatively, a higher 
percentage of operations in the East region used 
fans, tunnel ventilation, or any heat abatement 
method compared with operations in the West 


region. 


LOM ad=Jcex-Jal tc: (e(-Me) me) el-1e- Lie) atm on mini talelemet-t-ve Mm com elce\Vi(e(-Mul-r-la@r-ler-lc-ul- iim els 





lactating cows during summer, and by region 











Method 


Shade (other than 
inside building) 





Sprinklers or misters 
Fans 

Tunnel ventilation 
Other 


Any 





West 


Percent Std. Error 


Percent Operations 
Region 


East 






Percent Std. Error 






43.4 (3.1) 
18.2 (2.1) 
77.9 (2.6) 
25.0 (2.8) 

5.0 (1.5) 
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Shade and fans were the most common heat respectively. More than three of four operations 
abatement methods used for dry cows on (77.5 percent) provided some method of heat 
55.4 and 36.0 percent of operations, abatement for dry cows. 


(om od -Ycex-dale-le[- Me) me) el-1e-ltCelarm eh Mui(-linloleMUrcy-LeMi Col olgohile(-Mal-t-lar-ley-1cTiil-n1 mice) mee lag 





cows during summer, and by herd size 


Percent Operations 


Herd Size (Number of Cows) 












Small 
(Fewer Medium Large All 
100-499 500 or More perations 
Method Pct. Error | Pct. Error | Pct. Error 











Shade (other than 





inside building) 49.8 (5.4) | 55.4 (2.7) 
Sprinklers or misters 16.2 (4.5) 46 (1.2) 
Fans Bice (453)8 ye oo:0men( 2G) 
Tunnel ventilation 2.0.6.1 13) 817849) 
Other AG wn CEG) DO mene) 
Any 69.2.95{5.0) 3) 221 o tee) 
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Percentage of Operations by Method Used to Provide Heat Abatement for 





Lactating and Dry Cows During Summer 
































Percent 
100 
Ml Lactating cows 
Ra Dry cows 
80 74.3 
60 55.4 
44.5 
40 36.0 
20 
8.7 
4.6 Fz 50 5.6 
, ae CS 
Shade (other Sprinklers Fans Tunnel Other Any 
than inside or misters ventilation 


building) 
Method 
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A higher percentage of operations in the East heat abatement method for dry cows compared 


region provided fans, tunnel ventilation, or any with operations in the West region. 


Co Ml ad =VaersJane-lel-Me) me) ol-Te-1t(lit-m eh mitl-1iarolemUry-(o Mi com olgo)ta(e(-Mal-t-lar-lel-1C-liil-al mel me ald 





cows during summer, and by region 


Percent Operations 


Region 


West East 














Method 


Shade (other than 
inside building) 


Percent Std. Error Percent Std. Error 


Sprinklers or misters 4.3 (1.3) 
Fans 34 (S51) 
Tunnel ventilation 9.4 (2.1) 
Other 5.9 (1.6) 


Any 
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5. Calving areas 


Ideally, calving areas are clean, dry, quiet, and operations used an individual calving area that 
provide enough room for a cow to comfortably was either cleaned between each calving or 
lie down and deliver a calf. The majority of cleaned after two or more calvings (25.5 and 


operations (70.0 percent) used a multiple-animal 26.2 percent, respectively). A higher percentage 
calving area/pen. A lower percentage of small of small operations (30.6 percent) used an 
operations (65.6 percent) than medium individual-animal pen that was cleaned between 
operations (79.8 percent) used a multiple-animal each calving compared with medium and large 


calving area. Approximately one-fourth of operations (14.6 and 13.5 percent, respectively). 


FM at cexJ aie: (e(-Me) me) ol-Ve-1ielat-M ohvar-la-t-MOCdUE-liNVMmULy-Ce lm col mer-Ihalale Me-TileM ohVmul-lce MJP 4-1 





Percent Operations 


Herd Size (Number of Cows) 



















Small 
(Fewer Medium Large Al 
than 100 500 or More) Operations 

Std. Std. Std. ) 





Calving Area Pct. Error | Pct. — Error | Pct. Error 
Multiple-animal 
area/pen 
Individual animal 
area/pen cleaned 
between each 
calving 

Individual animal 
area/pen cleaned 
after two or more 


calvings 
Other 
















70.0 (2.6) 


25.5 (2.5) 


26.2 (2.5) 
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The percentage of operations with a usual 
calving area ranged from 62.5 percent of small 


operations to 98.2 percent of large operations. 


oP et -1aer-lil ele (-Mey me) ol-Ve-lilolal-mtar-lmal-lemr-MUrcier-|mer-1\ilave pr: 1 g-r-| 


Percent Operations 


Herd Size (Number of Cows) 


~ Small Medium Large : All 
Fewer than 100 100-499 500 or More Operations 

























. Std. Std. Std. Std. 
Percent Error Percent Error Percent Error Percent Error 
62.5 (3.8) 83.7 (3.3) 98.2 (2) 70.1 (250) 











Photo courtesy of Dr. Jason Lombard 
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6. Bedding types 
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Note: Some of the bedding types listed in the 
following tables are more commonly referred to 
as stall bases (i.e., the materials are covered with 
bedding) and are classified as such in Section II: 


Facility and Cow Assessments. 


The ideal bedding for cows is dry and clean, 
provides cushion, and does not support bacterial 
growth. Sand has these characteristics and is one 
of the best bedding options for cows, although 
sand can lead to excessive wear of manure- 
handling equipment. For lactating cows, straw 
and/or hay was used on 54.1 percent of 


operations, representing 33.4 percent of cows. 


Sawdust/wood products and rubber mats were 
used on similar percentages of operations 
(35.0 and 30.2 percent, respectively), although 
sawdust/wood products were used for a higher 
percentage of cows (31.2 percent) than were 
rubber mats (18.5 percent). Sand was used on 
21.9 percent of operations and for 30.3 percent 


of cows. 


Straw and/or hay was used as bedding for dry 
cows on 62.2 percent of operations, representing 
47.2 percent of cows. Most operations 

(92.5 percent) provided bedding to dry cows, 
and most dry cows (92.7 percent) had access to 
bedding. 


FW od =1 cex=Ja) ¢-(e(-Me) me) ol-Ve- Lice) atm (-lalem el-aer-laie-le[-mel mere) Me) tM dal-t-t-Me) el-1e-lilelal-y meni 





AY oX=meoym el-releliare MUrcy-le Mm cola l-lerc-idielem-lileme/avacoluMelelalaleminl-Mi-Lime(r-laCcimelm@allils 


Percent Operations 


Lactating 
Cows 





Bedding Type 


Straw and/or hay 62.2 


Sand 14.4 
Sawdust/wood 552 
products 

Composted/ 


dried manure 4.8 


Rubber mats 


Rubber tires 


Shredded 
newspaper 


Mattresses 


Corn cobs 
and stalks 


Waterbeds 
Other 


Any 





Percent Cows 


Dry Lactating _ a Dry” 
Cows 


Std. Std. Std. 
Error Error _- Error 


Cows 

















19.0 (2.0) 
28.2 (2.6) 
23.5 (2.9) 
11.8) 
0.7 (0.3) 
2.5 (0.8) 
95 (1.4) 
10.7 ede) 
0.4 (0.3) 
124 (2.5) 


Section |: Population Estimates—B. General Management 


The primary bedding types used for lactating operations, but these operations represented 
and dry cows in the last quarter of 2006 were almost 25 percent of cows, suggesting that 
straw and/or hay, sand, sawdust/wood products, — mostly large operations were using this bedding 
or composted/dried manure. Composted/dried type. 


manure was used on less than 5 percent of 


OM me) me) ol-1e-LafelarMmiar-imUrcy-vemel-velollale meV alate mial-M-l-)m@e(Vr-lac-) mo) m”4llt] Mm ol-Vcer-Valt-le[- Meld 






ro) eX -Ve-1aroyal-m (-lilemm ol-)aer-laie-le(-Mel mere) Mela Mm tal-c-1-Me) el-1e-lerelaty meh am olaliit-lavmel-ecel lire] 
type used for /actating and dry cows 


Percent Operations Percent Cows 
Lactating Dry Lactating Dry 
Cows Cows Cows Cows 
Std. Std. Std. 
Pct. Error | Pct. Error | Pct. Error 
Straw and/or hay Zi een 2,0) 
Sand W70 et 228) 
Sawdust/wood 15.6 (2.3) 
products 
Composted/ 
dried manure Sey 
Rubber mats (ey Oe 
Rubber tires 0.0 (=) 
Shredded 04 (0.3) 
newspaper 
Mattresses 1.8. (0:6) 
Corn cobs 5 4 (0.9) 
and stalks 
Waterbeds Om U:S) 
Other 6.5 en) 
Total 100.0 
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7. Feedline and 
feeding practices feeding behavior of dairy cattle. An increased 
amount of feedbunk space per cow and some 
form of physical separation between cows— 
such as the use of headlocks—reduce 


competition and have the greatest positive 


The configuration of the feedline can impact the 


feedline for small operations was a tie stall 
(46.2 percent of operations) while post and rail 
was the most common feedline on medium 
operations (37.1 percent of operations). The 
majority of large operations (79.6 percent) used 


headlocks at the feedline. 


impact on subordinate cows. The most common 


FW ed -1uex-1uhc-(e(-Me) me) el-1e-Lale)al-M on mi-\-cellii-Melt-leMcolm tal-Muil-l esi Mm ClACliile merely LS 








and by herd size 


Small 
(Fewer 
than 100 
Std. 
Feedline Pct. Error 
Tie stall 46.2 (3.8) 
Stanchion 14.2 (2.8) 
Post and rail 1153. (202) 
Headlocks 3282 412) 
Elevated feed 
bunk in pen 17.8 (2.7) 
Other G7 (1.8) 





Total 100.0 


Percent Operations 


Herd Size (Number of Cows) 


Medium Large 
100-499 500 or More 
Std. Std. . 
Pct. Error | Pct. Error} Pet, — 
O27 (2:8) 0.0 (--) 34.1 (2.8) 
3:9 (4.5) 0.0 (--) 10.7 == (7,9) 
37.1 (4.0) A Shree (4-4) 18.0 (29) 
22.2 Oe 19.6% (4.7) 13.2 - eae) 
20:3: 85 (3.2) Od Cor Oe) 17:3 tz) 
Lid) AZ) AOee N25) 6.7 ee 
100.0 100.0 100.0 
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Photo courtesy of Dr. Jason Lombard 


Separating close-up cows makes it possible to close-up cows increased as herd size increased. 
change feeding strategies, such as increasing Overall, 57.1 percent of all operations separated 
energy levels or adding anionic salts to the diet. close-up cows from other dry cows. 


The percentage of operations that separated 


om d=] aet-Valc-\e(-Me) me) el-1e-Lalelal-Mir-]@-1-) or-Te-1i-le mes (os--CN) omere) Miceliame)ail-lmelalmete) cm 











by herd size 









Percent Operations 


: Herd Size (Number of Cows) 










Medium Large All 
100-499 500 or More Operations 
: ee Std. Std. Std. 
ercent Error | Percent Error | Percent Error | Percent Error 



















o7.1 





74.9 (3.7) 96.0 (2.1) (2.9) 


47.1 (3.9) 








USDA APHIS VS / 43 


Section |: Population Estimates—B. General Management 





8. Water sources 
and chlorination 
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Water is the most important nutrient for cows water, cattle water sources should be easy to 
(NRC, 2001). Lactating cows consume, either clean, readily accessible, and always available. 
directly or in feed, between 20 and 35 gallons of | A water tank or trough was the most common 


water per day. In addition to providing clean water source across all herd sizes. 


FW ed -Y vex=Ja)c-le(-Me) me) ol-Ve- Lie) alo atoll cex-Me) melalal clare myc 1 ime) m-lahmeonuc-meltlalare Maal 
previous 12 months, and by herd size 











Percent Operations 


Herd Size (Number of Cows) 

























Small 
(Fewer Medium 
than 100 
: Std. 
Water Source Pct. Error | Pct. Error | Pct. Error 


Single cup/bowl 
waterer used by 
one cow only 
Single cup/bowl 
waterer used by 
multiple cows 
Water tank or 
trough (covered or 
uncovered) 

Lake, pond, 
stream, river, etc. 


93.2 (1.5) 


33.4 7 


Other source 








Section |: Population Estimates—B. General Management 


A higher percentage of operations in the East one or multiple cows compared with operations 


region used single cup/bowl waterers used by in the West region. 


ol nd =] cex-Ja €-(e(-Me) me) ol-le-lilolat-Meh’m-Yolllaet-Me)melalal dare muc-ii-lmmcelm-labmereycmelllalale mtal=) 





previous 12 months, and by region 


Percent Operations 


Region 


West East 





Percent Std. Error 













Water Source Percent Std. Error 


Single cup/bow!l waterer 
used by one cow only 
Single cup/bowl waterer 


used by multiple cows ae ee) 
Water tank or trough 93.1 (1.6) 
(covered or uncovered) 

Lake, pond, stream, river, 346 (2.9) 


etc. 


Other source 
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Cleaning water sources may reduce cattle 
exposure to pathogens such as FE. coli and 
Salmonella. The average number of times per 
year that dairy operations cleaned water 
sources varied. About | of 3 operations cleaned 
single cup/bowl waterers for 1 cow or water 


tank/trough 13 or more times per year. No 


cleaning was reported on 14.2 percent of 
operations using a single cup/bowl waterer for 
one cow, on 24.2 percent of operations using a 
single cup/bowl waterer for multiple cows, and 
on 4.6 percent of operations using a water tank/ 


trough. 


CoM ad =Y cex=J a) c= (e(-Mo) me) ol-Ve-1iColarm ohvar-MV@cle-lel-malelii) el-] me) mi t(tal--M ol-) may -Y- TM LCs] mete] Ui gest) 





Wel c-mele-Tiat-veme-lale mes (-y-lal-cemmr-lale lm ohm 1¢:]mctele | get) 


Single Cup/Bowl, 
One Cow 

Std. 
Error 









Number 
of Times 


0 





Percent 








1to 4 
S1Om 2 
13 or more 


Total 





46 / Dairy 2007 





Percent 





Percent Operations 
Water Source . | 
Single Cup/Bowl, Water Tanki/ 
Multiple Cows i = 













Trou 
Std. : 


Error | Percent 














4.6 (1.4) 
37.1 (3.2) 
24.1 (2.8) 
34.2 (2.8) 
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Chlorinating water sources may reduce bacterial operations (6.0 percent) used chlorinated water. 
counts. Only 8.7 percent of operations used These percentages may not reflect water sources 
chlorinated water for cows. A higher percentage __ that are chlorinated prior to arriving at the 


of medium operations (14.9 percent) than small operations, such as municipal water supplies. 


d. Percentage of operations by whether usual water source for cows was 





chlorinated, and by herd size 


Percent Operations 


Herd Size (Number of Cows) 





Small 
(Fewer Medium Large All 
than 100 Operations 











Std. Std. Std. 


Chlorinated Water Pct. Error | Pct. Error | Pct. 




























Yes 6.0 (1.4) 13.8 (3.8) Ewe takes 

Do not know 0.9 (0.7) 0.6 (0.3) 1.1 (0.5) 

No OSes 1.5) 85.6 (3.8) | 90.2 (1.3) 
100.0 100.0 100.0 
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There were no regional differences in the 
percentages of operations that used or did not 


use chlorinated water for cows. 


e. Percentage of operations by whether usual water source for cows was 






Cod al Ko) glare iccxe mmr: Tare m oh'mu-ve (ey a] 








Percent Operations 


Region 





West East 

















Chlorinated Water Percent Std. Error | Percent 7 Std. Error 







Yes 7.9 


Do not know a2 (0.6) 


No 














Photo courtesy of Dr. Jason Lombard 
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SECTION II: FACILITY AND COW 
ASSESSMENTS 


A. FACILITY ASSESSMENTS' 


Note: Data for all estimates in Section II A were of fresh (recently calved) cows. For most 
obtained from operations with 30 or more cows __ operations, these housing areas also housed the 
that completed the cow comfort assessment majority of lactating cows. 

(n=485). Housing types in this section refer to 


the buildings or areas that housed the majority 





1. Housing types 


Note: “other multiple-animal area” housing medium and large operations (76.8 and 

includes pasture, loafing areas, ora combination 73.7 percent, respectively) housed cows in 

of freestalls and open housing, such as dry lot, freestall barns. The use of tie-stall and stanchion 

pasture, or other loose-housing systems. barns decreased as herd size increased; large 
operations did not use either housing type. A 

Almost 8 of 10 operations housed lactating cows higher percentage of large operations 

in either tie-stall or freestall barns (39.3 and (16.3 percent) housed cows in dry lots compared 


37.7 percent, respectively). The majority of with medium operations (3.6 percent). 


small operations (53.4 percent) housed cows in 


tie-stall barns, while more than 70 percent of 


FW ad-Ycer-Vale-(e[- Meo) Me) el-Ve-larelar-monvmureleriiire mays lo e-lilem ed Mul-1ce M1742) 











Percent Operations 


Herd Size (Number of Cows) 
Small Medium Large All 


Tie stall 


Stanchion (2.4) 
Freestall (2.5) 
Dry lot (1.3) 
Other multiple- (1.0) 
animal area 


Total 


' Freestall components and measurements included in the 
assessments are presented in Appendix III, p 166. 
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The diversity of housing types between regions respectively), while operations in the East 
was evident. Operations in the West region region used primarily tie-stall, freestall, and 


housed cows primarily in freestall barns and dry stanchion barns (43.1, 35.8, and 14.4 percent of 


lots (57.1 and 25.0 percent of operations, operations, respectively). 













loMm ad-1 cex-1ane-(e(-Meol me) ol-1r-LiCelar-m ohmaloler-diale Maud ol-M-lalem o\mc-ve [lela] 


Percent Operations . 







Region 
West | 


Housing Type Percent Std. Error Percent St _ Error 


Tie stall 43.1 (3.4) 
Stanchion 14.4 (2.7) 
Freestall Sid (5.6) 30.8 (2.7) 
Dry lot 25.0 (35) Z4 (1.3) 
Other multiple-animal area 4.0 (0.9) 





Total 
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Overall, the majority of cows (62.1 percent) while more than two of three cows on medium 
were housed in freestall barns. More than and large operations were housed in freestall 
one-half of cows on small operations barns (81.7 and 68.9 percent of operations, 
(52.5 percent) were housed in tie-stall barns, respectively). 


(om ad -Tcer-tale-le[-Meoyml-leie-lalare Mecoyu Me) murelitiiale mats ol-W-lalem env mut-1ae| size 





Percent Cows* 


Herd Size (Number of Cows) 


Small Medium Large All 

500 or More Operations 
Std. Std. 

Pct. Error Pct. Error 
























Tie stall 14.2 (1.4) 
Stanchion Sue: (0.7) 
Freestall 62.1 (or) 
Dry lot 42.2 (3.6) 
Other multiple- at (2.2) 
animal area 

Total ee 


*As a percentage of cows present at the time of the interview. 
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ea-vcex-ale-(e(- We) Mm M-(err-ltlate MOze) wal oY a lolUCi (ale MAY ol: - Lule Mo) Muncie mad 7 4-2 





Housing 
Type 





52.5 


Tie-stall ae 6.4 
0.0 


14.2 
15.1 
Stanchion |0.8 
0.0 
3.8 






Freestall 81.7 





168.9 


Herd Size (Number of Cows) 


12.2 BB Small (fewer than 100) 
| | Medium (100-499) 
Large (500 or more) 





5.0 
Other multiple- | __|6-7 [All operations 


animal area 





0 20 40 60 80 100 


Percent 


*As a percentage of cows present at the time of the interview. 
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The majority of cows in both the West and the 
East regions were housed in freestall barns 


(58.6 and 64.5 percent, respectively). 


d. Percentage of cows by housing type and by region 


Percent Cows” 


Region 
West East 

Housing Type Percent Std. Error Percent Std. Error 
Tie-stall barn 24.1 (2.2) 
Stanchion barn 6.4 (4.2) 
Freestall barn 64.5 (222) 
Dry lot 13 (0.6) 
Other multiple-animal area Ont (0.8) 
Total 100.0 





*As a percentage of cows present at the time of the interview. 
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2. Housing age 


Note: Due to small sample sizes, operations On average, stanchion barns were constructed in 
with dry lot facilities are included with 1949 and were the oldest housing type. Freestall 
operations that had other multiple-animal areas. _ barns and other multiple-animal areas were 


constructed more recently than tie-stall barns. 
For all operations, 1976 was the average year of 


construction for all housing types. 






FW @) of-Ver-1dColae-\(-1e-(e [=m -y- mo) mero) ar-yaaUleai(ola mm ohVmurelel-diare mays ol 








Operation Average Year of Construction | 
Housing Type . 
Other 
Multiple- — | 
Stanchion _—‘Freestall == animal Area___—_—Ope 
Sid Std. 





Tie stall 












Avg. _ Error 


1949 (5.9) | 1989 (1.0) 


4974 (3.4) 1983 (3.6) | 1976 (1.8) 
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The majority of tie-stall barns (71.6 percent) 
were built between 1950 and 1999, while the 
majority of stanchion barns (66.9 percent) were 
built prior to 1975. The majority of other 


housing types were built in 1975 or later. 


OM x -Jariclalt-\e(-Me) me) el-1e-lelolat-m elvan -r-lmalelerdiale mur Mexelal-jagi(eic-lom-lalom ob’ Mmareleciiire| 


type 





Percent Operations 














































Housing Type 
Other 
Multiple- 
animal All 
Tie stall Stanchion Freestall Area Operations 
Std. Std. Std. Std. Std. 
Error| Pct. Error| Pct. Error| Pct. Error| Pct. Error 
Before 1950 15.6 (4.3) 43.7 (10.0) A2:0m (2.0) 
1950 to 1974 S228(5)5) Zoe Fae) 23.3 (2.0) 
1975 to 1999 39.4 (5.7) 3010) (923) 46.9 (3.2) 
2000 or later 12:8 (3:9) 3.1 (3,0) 17.32 (2:3) 
Total 100.0 100.0 100.0 
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3. Cow space 
allotment 
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Note: Current space allotment refers to the space; transition cows should have 120 square 
number of cows present in the building or area feet each (Cook, 2008). Square feet per cow is 
at the time of the assessment. Minimum space not usually calculated for areas in which cows 
allotment refers to the maximum number of have their own stalls, i.e., tie-stall and stanchion 


cows ever housed in the area/pen. Average space _ barns. When assessing freestall operations, other 


allotment refers to the usual number of cows measures, such as cows per stall or cows per 
housed in the area assessed. headlock, are more commonly used. 

The amount of space per cow is usually The majority of freestall operations 

expressed as the number of square feet in the (62.0 percent) provided fewer than 100 square 
pen divided by the number of cows in the pen. feet per cow at the time of the assessment, which 
Recommendations as to how many square feet was similar to the average space allotment. At 
an individual cow needs depend on many minimum space allotment (maximum cows in 
factors, e.g., total precipitation, presence of pen), almost three-fourths of freestall operations 
shade, and other factors. Ideally, each cow (74.4 percent) provided fewer than 100 square 
should have at least 110 square feet of pen feet per cow. 


a. Percentage of freestall operations by current, minimum, and average space ~ 





Vike) dnat=yanm Ce mitcere) | 


Percent Operations 


Space Allotment 





Current Minimum Average © 


Std. Std. a Std. 
Error Error | Percent Error _ 














Square Feet 
per Cow 















Percent Percent 





Fewer than 100 67.1 (4.0) 
100 to 199 20.0 (3.6) 
200 to 399 9.0 (2.9) 6.8 (2.6) 
400 to 799 0.6 (0.6) 0.6 (0.6) 
800 to 1,599 0.0 (--) 0.0 (--) 
1,600 or more 0.0 (--) 





Total 








Section Il: Facility and Cow Assessments—A. Facility Assessments 





About 9 of 10 operations with other multiple- provided 1,600 square feet per cow or more at 
animal areas (92.3 percent) provided 100 or the time of the assessment. About 8 of 10 

more square feet per cow at the time of the operations (80.1 percent) provided 100 or more 
assessment. More than one of four operations square feet per cow or more at minimum space 
with other multiple-animal areas (28.3 percent) allotment (maximum cows in pen). 





b. Percentage of other multiple-animal area operations by current, minimum, and 
average space allotment (sq ft/cow) 


Percent Operations 


Space Allotment 


Current Minimum Average 


Std. Std. Std. 
Error Error Error 











Square Feet 
per Cow 














Percent Percent Percent 





Fewer than 100 9.3 (3.8) 
100 to 199 27.9 (8.3) 
200 to 399 10.3 (Saf) 
400 to 799 14.4 (4.0) $316 (4.3) 
800 to 1,599 11.4 (4.8) 10.6 (4.7) 
1,600 or more 28.3 (9.1) 26.3 (9.2) 





Total 
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The percentage of operations with freestalls and assessment. At minimum space allotment 


other multiple-animal areas by average space (maximum cows in pen), almost two of three 
allotment per cow was similar to the current operations (63.6 percent) provided fewer than 
space allotment determined at the time of the 100 square feet per cow. 


Comm ax=Jeex-Jaie-le(-Me) me) el-Ve-Livelam dia miec\-s-1e-1/M-lare Med tats) milelia| e)(-tr-laliiit-lm- lira eng 





current, minimum, and average space allotment (sq ft/cow) 


Percent Operations 
Space Allotment 


Current Minimum Average 


Std. Std. Std. 
Error Error Error 


















Square Feet 
per Cow 


















Percent Percent Percent 





Fewer than 100 toms (327) 
100 to 199 26.0 (3.3) 
200 to 399 ie (2.4) 
400 to 799 Sh) (0.9) oo) (0.9) 
800 to 1,599 148) (0.8) PRS (0.9) 
1,600 or more 4.7 (2.1) o.2 (2.1) 
Total 
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4. Cows per stall 


On operations with freestall barns, the number 
of cows per stall is one of the most commonly 
used measures of density. Studies have shown 
that when cows are not allowed to lie down or 
eat for a period of time, they choose to rest 
rather than eat when access to both is renewed. 
Cows-per-stall stocking rates of 1.1 or higher 
(fewer stalls than cows) increased idle standing 
time (Krawczel et al., 2008), and when rates 
were above 1.5, lying times were reduced as 
well (Wierenga and Hopster, 1990; Fregonesi et 
al., 2007). Most references suggest that having 
1.1 to 1.15 cows per stall is not associated with 


behavioral changes. It is important to note that 


these assessments were in buildings or pens that 





cows per stall 


Current 


Std. 
Error 






Cows per Stall Percent 


Less than 0.95 





0.95 to 0.99 
1.00 to 1.04 
1,05 to 1.09 
1.10 or more 


Total 

















housed the majority of fresh cows, where 
recommended stocking density is 0.8 cows per 
stall (Nordlund et al., 2006). 


Almost 3 of 10 freestall operations 

(30.4 percent) had 1.10 or more cows per stall, 
which equates to a stocking density of 

110 percent or more at the time of the 
assessment (current). The majority of operations 
averaged less than 1.05 cows per stall. At 
maximum density, almost one-half of operations 
(48.5 percent) had 1.10 or more cows per stall. 
The average density was similar to the current 
density, with 28.8 percent of operations having 


1.10 or more cows per stall. 


Percentage of freestall operations by current , maximum, and average number of 


Percent Operations 


Density 


Maximum 


Std. 
Error 


Average 


Std. 
Error 













Percent Percent 


34.9 (4.1) 

8.1 (2.0) 
16.2 (3.1) 
12.0 (2.5) 
28.8 (3.7) 
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5. Feedbunk space — Feedbunk space on tie-stall and stanchion competition and slug feeding (increased rate of 
operations is usually not an issue, since the eating), which can lead to rumen acidosis 
feedbunk space is the same as the width of the (Shaver, 2002). 
stall and there is no competition for feed. On 


operations with loose-housing systems (freestal] All tie-stall and stanchion operations provided 


barns, dry lots, or other multiple-animal areas), 32 inches or more of feedbunk space per cow 
adequate bunk space ensures that cows always (data not shown in table below). In contrast, 
have access to feed. The recommended bunk more than one-half of freestall operations 

space in loose-housing facilities is 24 to (57.1 percent) provided fewer than 24 inches of 
30 inches per cow. Providing adequate bunk bunk space at the time of the assessment. At 
space is especially critical in minimizing the maximum cow numbers (minimum feedbunk 
normal decrease in feed intake observed around _-SPace), 67.9 percent of freestall operations 
calving; 30 inches of bunk space is provided less than the recommended minimum 


~ ee * 9 ° . é 
recommended for transition cows from 3 weeks of 24 inches. Feedbunk space was similar for 
before to 3 weeks after calving. Decreased bunk = Current and average cow numbers in the pen. 


space has been associated with increased 


FW od -Ycex-Jahe-(e(-Me) mic-t-t-)e-1| Me) el-le-lilelal-moh mere lac-valmmuilialiileliime- lace: MA-le-le(-Mict-velelelale 






r) of: (ex-ms oY mero) (Laleuit-s))] 





Percent Operations 













Feedbunk Space 





Current ; Minimum 


Std. 
Error 





Inches per Cow Pct. 





Fewer than 20.0 36.0 (3.9) 
20.0 to 23.9 2a2 (3.6) 
24.0 to 27.9 1355 (2°) 
28.0 to 31.9 13.9 (2.9) 
32.0 or more 14.4 (372) 


Total 








60 / Dairy 2007 
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About two-thirds of operations with other 
multiple-animal areas (65.9 percent) provided at 
least the recommended minimum 24 inches of 
bunk space at current cow numbers. At 


maximum cow numbers, less than one-half of 


operations (47.2 percent) provided the 
recommended amount of space. As with freestall 
operations, the current and average feedbunk 


space estimates were similar. 


OM ad -Vaex-al ee“ Mo) mel tul-Lmiilelia| ol(-er-laliiir-l me) \-1e-licelarm eh Vmel0ac-Val amine iileiii eer: Live) 


EWA-de-Let-Mc-t-Le]elUl a) @-J or-Ler-m ol] mere) (Liledal=1-)) 





Current 
Std. 









Inches per Cow 
Fewer than 20.0 


20.0 to 23.9 
24.0 to 27.9 
28.0 to 31.9 
32.0 or more 


Total 


Error 


Percent Operations 
Feedbunk Space 


Minimum Average 












Pct. 


28.8 (8.7) 

7.7 (3.5) 
27.0 (7.8) 
16.9 (8.3) 
19.6 (6.0) 
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More than one-half of operations with freestalls | feedbunk space per cow), and average cow 
and other multiple-animal areas provided less numbers (52.5, 64.9, and 54.0 percent, 
than the recommended minimum 24 inches of respectively). 


bunk space at current, maximum (minimum 


c. Percentage of operations with freestalls and other multiple-animal areas by 
current, minimum, and average feedbunk space per cow (inches) 





Percent Operations 
Feedbunk Space 


Current Minimum Average 


Std. Std. Std 
Pct. Error Pct. Error Pct. - Error 




























Inches per Cow 


Fewer than 20.0 34.6 (3.5) 
20.0 to 23.9 19.4 (3.1) 
24.0 to 27.9 16m (2.5) 
28.0 to 31.9 14.5 (2.9) 
32.0 or more 15.4 (2.8) 


Total 


In addition to adequate bunk space per cow, itis space that provides accessible feed is reduced. 


important to distribute feed along the entire More than 80 percent of operations had feed 
feedbunk. If feed is not distributed along the accessible along more than 75 percent of the 
entire bunk, the percentage of the feedbunk feedbunk. 


Co Ml ed =1cet-Vale-le[-meoy me) oL-le-1i(elarmon’m ol-1cer-lale-le(-Meym ta-Mi-(-cel ella) @uit-lm elcehulel-veM-Y-Fy 1h 





FLorer--s-1] o](-Mcct-1o Mr-lalom ohVmalodel-Jiare Mm avd oL-) 


Percent Operations 




























































Housing Type i 

A 

Tie stall _Stanchion Freestall Dry lot | Operations 

Percent of Std. Std. Std. a |) Std 

Feedbunk Pct. Error| Pct. Error| Pct. Error] Pct. Error] Pct. Error 

Less than 26 4.0 (2.7) 3, 0m(2,9) alien tee) 9.2 (4.7) Ae (3) 

26 to 75 14.5 (4.7) 9.0 (5.0) 9.8 (2.4) 1.631) — Alte 

More 

fears 81.5 (5.0) | 88.0 (5.7) )°87.1 (2.7) 83:2 (5.5))|me4ezmos 

Total 100.0 100.0 100.0 100.0 100.0 
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Photo courtesy of Dr. Jason Lombard 
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6. Headlocks 


Headlocks are used to restrain cattle while compared with a post-and-rail feedline but 
performing procedures such as vaccination, reduce the number of times cows are displaced 
treatment, and reproductive exams. Additionally, | from the bunk by other cows (Huzzey et al., 
headlocks are usually positioned between the 2006). Approximately 4 of 10 operations 

cow alley and feed alley, which allows cows (40.2 percent) with loose-housing systems had 


access to feed when they put their heads through _ headlocks at the feedline. 


the headlocks. Headlocks reduce feeding time 





FM ato) me) ol-Ve-ld(olarmy Ui iam (eles-y-coaelel-iiave Mm iA-J (<1 itm ol-dcex-Jaie-le(-Me) me) el-Ve-lielamuvian 
headlocks, by housing type — 










Percent Operations 


Housing Type 


Other Multiple- oe All 
animal Area _ Operations | 


Freestall : 


Percent Std. Error 














Percent _‘ Std. Error 






43.2 (3.9) 28.9 (5.9) 40.2 (3.4) 
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Ideally, the average number of cows per The percentage of freestall operations was 
headlock would be 1.00 or less so that each cow _ similar for both current and average cows per 


has the opportunity to access feed at any time. If headlock. About one of three operations 


the average number of cows per headlock is averaged less than 1.00 cows per headlock at 
more than 1.00, then problems similar to those current and average cows per headlock. At the 
observed with decreased feed-bunk space are maximum cows per headlock, 42.7 percent of 
observed: decreased feeding times, increased operations averaged 1.20 or more cows per 
competition, and increased idle standing in the headlock. 


feed area (Huzzey et al., 2006). 


LOM me) mi =X-S-1¢-1| Me) el-te-1eCol army Ulan mal-y-(e] (oled. Com ol-lcet-laie-le[-Meyme) ol-le-lilelal- Meh ment lac-il a 
maximum, and average number of cows per headlock 





Percent Operations 
Cows per Headlock 


Current Maximum Average 


Std. Std. Std. 
Percent. Error Percent Error Percent Error 












Cows per 
Headlock 

















Less than 1.00 35.4 (6.1) 
1.00 to 1.09 20.2 (4.5) 
Vel 0.tor1e19 16.6 (521) 
1.20 or more 27.8 (5.1) 


Total 
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The majority of operations with other multiple- (50.1 percent). Almost two of three operations 
animal areas averaged less than 1.00 cow per with other multiple-animal areas (64.9 percent) 
headlock at current stocking levels averaged 1.00 to 1.09 cows per headlock. 


(53.7 percent) and at average stocking levels 






c. For other multiple-animal area operations with headlocks, percentage of 
operations by current, maximum, and average number of cows per headlock 





Percent Operations 
Cows per Headlock 


Current Maximum Average ©} 


Cows per Std. Std. Std. : 
Headlock Error Error Error 


Less than 1.00 Soh T/ (10.2) Oca (10.5) 

































Percent Percent Percent 


1.00 to 1.09 32.6 (10.0) 36.1 (10.5) 
le10;to1219 Ahh sTe (7.6) ; vl Té (7.6) 
1.20 or more 2.0 (1:1) out (17) 


Total 100.0 


More than one-third of all operations 14.1 percent averaged less than 1.00 cow per 


(36.8 percent) averaged 1.20 cows per headlock __headlock. 


or more when at maximum capacity, while 


d. For operations with headlocks, percentage of all operations by current, - 





maximum, and average number of cows per headlock 


Percent Operations 
Cows per Headlock 


Current Maximum Average 


Std. Std. "Std. 
Percent Error Percent 


Error Error 























Cows per 
Headlock 









Percent 


Less than 1.00 37.9 (5.3) 
1.00 to 1.09 23.0 (4.2) 
1.10 to 1.19 15m (4.4) 
1.20 or more 23.4 (4.3) 


Total 
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7. Stall base 


Stall base refers to material immediately under than freestall operations (59.4 and 


the bedding. Stall base and quantity of bedding 20.8 percent, respectively). As expected, dirt 


are important in keeping cows clean and in was not used on any tie-stall or stanchion 
preventing hock injuries. Abrasive stall bases, operations but was used on 43.7 percent of 
such as rubber mats and mattresses, have been operations with other multiple-animal areas, 
associated with increased incidence of hock which included dry lots. Rubber mats were used 
lesions (Weary and Taszkum, 2000; by about one of three tie-stall and stanchion 
Fulwider et al., 2007). operations. Mattresses were used by 


approximately 25 percent of tie-stall and 


Concrete was used as a stall base on freestall operations. “Other” stall bases were 


33.2 percent of operations. Concrete was used generally a combination of the types listed. 


on a higher percentage of stanchion operations 





ed=d Kex-Jahe-(e(- Mey me) l-Te-1ielat- Mon mad ol-Me)m-jt-1] Mer-l-Y-MUti-ve-laleM e)VMmurelUctiare mat el-) 


Percent Operations 


Housing Type 
Other 
Multiple- 
animal All 
Tie stall Stanchion Freestall Area Operations 


Std. Std. Std. Std. 
Pct. Error| Pct. Error| Pct. Error| Pct. Error 
(5.4) (3.4) (9.0) 






















































Concrete Shs) 59.4 (10.6) 35.0 

Dirt (--) 0.0 § (--) AZ? (8.8) \) 15.22 (7.8) 
Rubber mat SDFO gl0.8} 4.1" (4:1). |) 20.8. (2.6) 
Mattress OF OW i200 ier) 
Waterbed 0.0 (--) Tet (0:5) 
Other tet (5:4) 9.7 (4.8) 


Total 
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8. Bedding 


Bedding is an important aspect of cow comfort removed and replaced frequently since they 
since cows generally spend 8 to 16 hours per quickly become soiled and contaminated with 
day lying down (Cook, 2010). Bedding is used bacteria. 


to cover the stall base, and the ideal bedding for 


cattle is dry, clean, easy to maintain, provides Straw was the single most common bedding type 


cushion and insulation, absorbs moisture, and used in tie stalls, stanchion housing, and all 


discourages bacterial growth. Sand is considered  Peration types (45.4, 64.7, and 34.7 percent, 


the best bedding because of the cushion and respectively). Sand—either fine or coarse—was 


traction it provides, especially to lame cows. used in 45.0 percent of freestall housing. More 


Sand also appears to have an effect on hygiene than one-third of other multiple-animal areas did 


since cows that bed on sand are cleaner than not have bedding, since this group included dry 


cows that bed on mattresses. However, sand is lot housing in which cows lie primarily on dirt. 


not necessarily easy to maintain and does “Other” bedding types included hay or a 


support bacterial growth once contaminated combination of the types listed. 


(Cook, 2004). Organic bedding types should be 







FW ed = eex-la)e-e(-Me) me) el-Ve- Lee) al-m ona el-velellare mays ol-M-lalem env marelel-iiare mays el-) 
Percent Operations . 


Housing Type , 
Other 
Multiple- 
animal oo A 

Area _— Operations" 

Pct. Error} Pct. Error 


Tie stall Stanchion Freestall — 


Std. Std. | Std. | 
Pct. Error| Pct. Error| Pct. Error 


























Type 


Straw 64.7 (10.1) 34.7 (3.1) 
Sawdust 20:1 ~ (8:6) 22.7 (25) 
Fine sand 0.0 10: 35(ae7) 
Coarse sand 0.0 74 (1.4) 
Composted 

amend oe 0.0 1.5 (0.4) 
Dried manure 0.0 2.4 (0.5) 
Shredded 

newspaper 0.0 0.9 (0.4) 
Other 14.1 (2.2) 
None 6.675) 


Total 
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Almost 9 of 10 tie-stall and stanchion operations _ operations (64.4 percent) and one-half of 


that provided bedding (87.7 and 88.3 percent, operations with other multiple-animal areas 
respectively) changed bedding every | to (45.1 percent) changed bedding every 7 or more 
2 days. Freestall operations generally bedded days. Dry lot facilities, which are included in 
with sand (see previous table), which was not other multiple-animal areas, generally provided 
added to or changed as frequently as organic bedding only during inclement weather to 
bedding types. Almost two of three freestall provide a clean, dry surface for cows. 


eM me) me) L-1e- Le lelal-mcat-l mol convace(-tomel-lolellale Mm ol-laer-Jalr-(e(-Meme) ol-Te-lilelil-Mehmulvliilel-1meli 
fo FNC of = a -\-1amm el-xe(ollare m-veColitcolaryceur-lare(-\-ear- Lace Mm onvm@irelerdiare mi ayd 1-3 





Percent Operations 


Housing Type 
Other 
Multiple- 
animal All 
Stanchion Freestall Area O 




















Tie stall erations 
Days Between| - 
Bedding 

















Std. 
Error 


Std. 
Error 


Std. 
Error 


Std. 
Error 


 $td. 
Error 










Pct. Pct. Pct. Pct. Pct. 

















































1 to 2 87.7 (3.7)| 88.3 (5.8)} 21.7 (3.6) 58.3 (3.0) 
3 to4 64724) 83 (4.7) 413. 2.4) 9.2 (1.7) 
5 to 6 G08 (-) 2.6 (1.1) 1.2 (0.5) 
7 or more 6.2 (3.0) 64.4 (4.0) 8130127) 
Total 100.0 100.0 100.0 
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At the time of the assessment, about three of Nearly 70 percent of all operations 
four tie-stall and stanchion operations had (69.1 percent) had changed bedding within the 
changed bedding within the past 24 hours. past 2 days. 


Comm ave) me) ol-Je-Laelat-mtel-1m e) geht (e(-to Mm of-Lelollale Mm ol-lcex-lalr-(e(-Me) me) ol-1e- Lie] Mey mer NLM ale) 





vel =ve Collate MYc-tow-Cole(-tel(evat-lalei-remm-lavem ehmulellCdiale mays ol=) 
Percent Operations 


Housing Type 
Other 
Multiple- 
animal ‘All 
Tie stall Stanchion Freestall Area Operations 














Days Since 





























Std. 
Error 


Std. 
Error 


Std. 
Error 


Std. 
Error 


Std. 
Error 





Pct. Pct. Pct. Pct. Pet. 








Less than 1 (3: 0m\ 4:9) alee. O-cne( 6-2) 28.6 (9.6)| 4953 taa) 
Tt0:2 18.9 (4.4) } 13.8 (6.9) 17.2 (10:7) |}- 19 B42) 
3 to 4 4.4 (2.0) 6.9 (4.7) ; 14.7 (7.4) 9. OaiGles) 
5 to 6 1.8 (1.8) 0.0 (--) 7.4 (3.9) 5.6712) 
7 or more 14123) Ue 229) 32.1 (12.2) |S 16:3 2a) 
Total 100.0 100.0 100.0 
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Cows in well-bedded stalls (defined as base not 
exposed and enough bedding to provide 
cushion) have increased lying times compared 
with cows lying in scant bedding (Tucker et al., 
2009). Inadequate bedding over any stall base, 
especially mattresses, is likely to increase the 
incidence of hock lesions from the friction 
associated with cow contact with stall bases and 


concrete curbs (Weary and Taszkun, 2000). 


At the time of the assessment, stall bases were 
exposed on the majority of tie-stall and 
stanchion operations (71.0 and 81.7 percent, 
respectively). Stall bases were not exposed on 
the majority of freestall operations 

(65.7 percent). On operations with other 
multiple-animal areas, bases (primarily dirt or 
concrete) were generally exposed or no bedding 
was present (24.5 and 44.4 percent, 
respectively). On 60.9 percent of all operations, 
stall bases were exposed or did not have 


bedding present. 


fo Mex dcer-Vale-le(-Me) me) el-Te-1i(oliccmeonvm@ el-volollareMel-Taluisic limit Mim Cl-mur-l(oleis mes 





stalls, and by housing type 


Tie stall 





























Bedding 
Quantity/Stall 
Condition 
Base not 
exposed, bedding 
level with curb 
Base not 
exposed, bedding 
slightly dished out 
Base exposed 
(less than 50 
percent) 

Base mostly 
exposed (more 
than 50 percent) 
No bedding 
present* 


Other 


13.5 


38.3 


Total 


multiple-animal areas. 


Stanchion 
Std. Std. Std. 

Pct. Error| Pct. Error| Pct. Error; Pct. 

Soar 3i2) 

(6.4) 


(9.5) 


43.4 (10.0) 


1.5 (1.5) 


*80.9 percent of operations on which no bedding was present were dry lot operations or operations with other 


Percent Operations 


Housing Type 
Other 
Multiple- 
animal All 
Freestall Area Operations 










Std. 
Error 


Std. 


Pct. Error 


9.0 (3.6)| 13.8 (1.8) 


14.3 (5.5)| 24.4 (2.7) 


DOT) 762) 


22.3 (8.0) | 25.4 (2.9) 


44.4 (8.8)| 7.9 (1.8) 


7.8 (5.0)| 0.9 (0.5) 
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The number of days between bedding changes bedding every | to 4 days. More than 8 of 10 


differed based on bedding type. The majority of | operations that bedded with fine or coarse sand 


operations that bedded with straw, sawdust, or composted or dried manure (primarily 
shredded newspaper, or “other” (primarily tie- freestall operations) bedded stalls weekly or less 
stall and stanchion operations) added new often. 


(Wan od'=Y cox-Yaj e-(e(-Meo) Meo) el-Te-lacelatmehvmel-vocellare Mat ol-M-lalom oVMalelitlel-]m@re) mer: NAM ol-1AUU-1-18) 


vol =efol fare Mr-Lolelidreyal-dcevar-lale|-t-) 





Percent Operations 


Days Between Bedding Additions/Changes 





1 to2 Sto4 Stee ZorMore 


Std. Std. Std. | Std. | 
Pct. Error| Pct. Pct. Error | 
9.9 S 7 ae 





























Error| Pct. Error Total 





Straw 100.0 
Sawdust 100.0 
Fine sand 100.0 
Coarse sand 100.0 
Composted manure 100.0 
Dried manure 100.0 
Sa, 104 


Other 
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The percentage of operations by days since 
bedding was last changed was similar to days 
between bedding changes. As expected, most 
operations that bedded with straw, sawdust, 
shredded newspaper, or “other” had added 
bedding within 2 days. Operations that used 


other bedding types were more variable in the 
days since last bedded, but more than 50 percent 
of operations using fine sand or composted or 
dried manure had last added new bedding 7 or 


more days prior to the interview. 


iP x1aex-dal ele (ee) me) L-1e-1tColar-m onvmorevolellare mays ol-Mr- Lilo ohYmel- Ned Uuleromm ol-velel late MYT: 





FYeCol=YolLetar-lare(-te| 


Percent Operations 


Days Since Bedding Added/Changed 


Less than 1 1to2 








120 


Sawdust 





Fine sand 


Coarse sand 


Composted 
manure 





Dried manure 





Shredded wr ES 
newspaper 
Other 16.9 (5.4) 





25.1 (5.7)| 8.3 (2.9) 


13.7 (5.0)|16.4 (6.1) 





35.6 (10.6) | 16.2 (6.0) 








35.0 (16.2)} 1.4 (1.3) 





15.4 (9.5)|} 18.5 (11.7) 


OO me) 





TA (33) 





3 to 4 5 to6 7 or More 


Total 
)| 100.0 









9.1 (3.3)|100.0 


















00.077 (6/2) 10070 















28.2 (9.6)|100.0 












60.1 (16.4) 





53.6 (13.4) 
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More than 85 percent of operations that bedded that bedded with straw, sawdust, shredded 
with fine or coarse sand or composted manure newspaper, or “other” had more than 50 percent 
did not have the stall base exposed at the time of _ of the stall base exposed. 


the assessment. More than 3 of 10 operations 


fo Ml aT ace-dal tle (= Me) Mme) ol-1e-1t(olat-m ohvam el-velellave Mav ol-M-Licemenvmec-voceliire me (UC LatadclL| 


condition in majority of stalls 





Percent Operations 


Bedding Quantity/Stall Condition 








Base not oo 
Base not Exposed, Base Base Mostly ae 
Exposed, Bedding Exposed Exposed | 


Bedding Level __ Slightly (Less than (More than a 
with Curb Dished Out _50 Percent 50 Percent) __ 


Std. | Std. Std. Std. | 
Pct. Error| Pct. Error; Pct. Error 


Error | 





















Pct. 

































































Straw 3:05 (125) 1635 (4:3) 48.6 160) 32.1 (6,1) | 310020 
Sawdust ALO? AS.) 624.0 (Oo ee ose Oy 36.0 (6.7)} 100.0 
Fine sand 43.0 (8.4)} 56.7 (8.4) O72" (022) 0.1 (Oc ieeooes 
Coarse sand 40.6 (10.1)}| 45.1 (10.7) 2.52 (250) (8.6) | 100.0 
Composted 

pare tes D109 (1525) 4 OO (do) 13 aie (ches) 0.0 (--) | 100.0 
Dried manure 16:02" (8-6) 3300 ASO 2 etal) (8.6) |} 100.0 
Shredded 

a ensezesh 49.9 (24.1) 0.0 (--) Toei) 100.0 
Other 8.4 (4.0) ; (6.9)| 32.4 (7.4) 100.0 
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Frequent bedding did not equate to improved slightly dished out increased from 18.2 to 
bedding quantity/stall conditions in the assessed 48.1 percent. Alternatively, as days since 
operations. As days since bedding was added or __ bedding increased, a lower percentage of 
changed increased, the percentage of operations _ operations had less than 50 percent of the stall 


in which the stall base was not exposed, bedding __ base exposed (44.1 to 7.4 percent). 


Ma -Jaer-dale-le(-Me) me) el-1e-lelolal-mehvmer-\e-m-ylaler-mol-velollare Muc-tm-(ole(-Tel(evar-lale(-te mmr: lale mm eh 
ol=xelelfaremeler-lantiayie-limexelarelit(olamiamiit-\(elaia me) my cli) 





Percent Operations 


Bedding Quantity/Stall Condition 


Base not 
Base not Exposed, Base Base Mostly 
Exposed, Bedding Exposed Exposed 
Bedding Level Slightly Dished (Lessthan50 (More than 50 


with Curb Out 











Days Since| 
Bedding 
Added/ 
Changed 














Pct. Error Pct. Error 



























































Lessthan1| 7.8 18.2 (4.2) 29.9 (5.1) | 100.0 
1 to 2 19.9 (4.6) | 246 (6.1) 29.5 (7.0) | 100.0 
3 to 4 19.1 (6.2) | 32.1 (7.9) 34.9 (8.8) | 100.0 
5 to 6 e206 (e@6) 41.8 (10.4).|° 15.0 20.2 (12.0) | 100.0 


7 or more 271 (61) | 4841 (7.3)| 74 (3.5) | 17.4 (6.0) | 100.0 
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9. Platform and 
stall lengths 
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Note: The following estimates refer to Platform lengths for stalls on tie-stall operations 

operations on which Holsteins were the primary __ were generally longer than on stanchion 

breed (n=454 for all housing types). operations. Approximately 40 percent of tie-stall 
operations had platform lengths of 70.0 inches 

Stall-length measurements differed by housing or more, while all stanchion operations had 

type. Measurements for tie-stall and stanchion platform lengths of less than 70 inches. The 

operations included only the actual surface majority of stanchion operations (60.3 percent) 


(platform or bed) in back of the stanchion or rail _ had platform lengths of 60.0 to 64.9 inches. 
where cows lie. Published recommendations 
suggest a 70-inch bed for first lactation and a 


72-inch bed for mature cows (Anderson, 2008a). 


FW aol am t(-ta-Je-11 W-lale my e-laveqalColame) el-1e-1icelatwm el-]aet-Vale-le(-Me) me) el-1r-Lalelal-m ena MU-e-[e (=) 
relE-Lacelannm(:laretamr-larem ed marelercdiale mats ol) 








Percent Operations 













Housing Type — 
. Tie stall — _ Stanchion 
Average Platform Std. std. 





Percent 
6.1 (2.2) 


Percent Error Percent Error 













Less than 60.0 20.0 (7.8) 

60.0 to 64.9 60.3 (9.4) Yast) (4.5) 
65.0 to 69.9 19.7 (7a) 37.6 (4.9) 
70.0 to 74.9 0.0 (--) 25.8 (4.1) 
75.0 or more 0.0 (--) DZ (2.4) 






Total 
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Holsteins need approximately 120 inches 

(10 feet) of stall length to rise in freestalls 
without interference (Anderson, 2008b); 96 
inches (8 feet) is usually recommended for 
freestalls that have an open front that does not 
restrict lunge space; 108 inches (9 feet) is 
recommended for closed front stalls that have a 
barrier restricting the lunge space (Cook and 
Nordlund, 2004). For this study, the distance 
from the rear curb to the front post where the 
loops are attached was measured (see Appendix 
III, p166, for diagram). 


b. Percentage of freestall operations by average stall length 


Average Stall Length 
Inches 


Less than 82.0 
82.0 to 85.9 
86.0 to 91.9 
92.0 to 95.9 
96.0 or more 


Total 


More than 4 of 10 freestall operations 
(44.1 percent) had a stall length of 86.0 to 


91.9 inches. About one of five freestall 


operations had stall lengths of 82.0 to 


85.9 inches. Less than 20 percent of freestall 


operations (15.3 percent) had stall lengths 


greater than the recommended 96 inches. 


Percent Operations 


A223 
20.1 
44.1 

7.6 
15:3 


100.0 


Standard Error 


(3.8) 
(3.9) 
(5.0) 
(2.3) 
(3.6) 
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10. Stall widths 


Note: The following estimates refer to Tie-stall operations generally had wider stalls 


operations on which Holsteins were the primary __ than operations with other housing types. Over 


breed (n=454 for all housing types). three-fourths of tie-stall operations 

(76.4 percent) had stall widths of 46 inches or 
Stalls should be wide enough for cows to lie more compared with about one-half of stanchion 
down and get up easily but not so wide that operations (47.1 percent) and approximately 
cows can turn around in the stall. Narrow stalls one-third of freestall operations (32.1 percent). 


increase perching time and decrease the amount 
of time cows lie down. Recommended stall 


widths for mature cows vary by weight but are 


generally 50 to 54 inches (Cook and Nordlund, 
2004). 






led=¥ ex-Vane-(e[-Moyme) ol-1e-li(olat-mohar-Wd-e-lel-M-J el MU (ehtam-larem on’marelUcyiire mal ol-) 


Percent Operations : 






Housing Type | 


Tie stall Stanchion Freestall | 


Std. | Std. Std. 
Pct. Error | Pct. Error | Pct. Error 













Average Stall 
Width (inches 





Less than 42.0 

42.0 to 43.9 135° si2t) 
44.0 to 45.9 24.7 (26) 
46.0 to 47.9 21-1 434) 
48.0 to 49.9 18.8 (2.9) 
50.0 or more 150 ta) 


Total 
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11. Neck rails 
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Neck rails connect the freestall loops and are 
common features of freestalls. These rails, 
which are commonly constructed of pipe or 
cable, are used to provide cows a gauge of how 
far they can enter the stall. If neck rails are 
properly positioned, they allow cows to stand 
with all four feet in the stall and help ensure that 
manure and urine are deposited in the alleyway. 
If neck rails are placed too close to the rear curb 
or alleyway, cows may have difficulty rising 
without contacting the rails and may be more 
likely to stand with two feet in the stall 
(perching). Neck rails too far from the alleyway 
allow cows to stand fully in the stall, which can 
lead to more manure and urine being deposited 
in stalls rather than in the alleyway (Tucker et 
al., 2005; Fregonessi et al., 2009). Although 


restrictive neck rails help keep stalls clean, they 


may also lead to higher lameness scores 
(Bernardi et al., 2009). 












The suggested height and distance from the rear 
curb for neck rails depend on the size of the 
cows housed. For adult cows weighing 
approximately 1,200 to 1,400 pounds, neck rails 
should be between 40 and 50 inches above the 
bed (BCMAF, 1994; Cook and Nordlund, 2004; 
Tucker et al., 2005). The recommended 
horizontal distance from curb to neck rail is 
generally 60 to 66 inches (BCMAF, 1994; Cook 
and Nordlund, 2004). When cows rise, 
incorrectly installed stationary neck rails can 
lead to neck injuries (Anderson, 2008b). 
Movable neck rails, which are usually supported 
from above, allow cows more freedom when 


using the stall and may decrease injuries. 


Almost all freestall operations (98.2 percent) 
used neck rails. About 9 of 10 operations 


(90.5 percent) had stationary neck rails. 


a. Percentage of freestall operations by type of neck rail 


Type of Neck Rail 7 Percent Operations Standard Error 
Stationary 90.5 (156) 
Moveable rats (17) 
None 1.8 (0.6) 
Total 100.0 
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Almost one-half of freestall operations that used curb. Two-fifths of operations (41.3 percent) 
neck rails placed neck rails at the recommended __ placed neck rails at 66.0 or more inches from 


distance of 60.0 to 65.9 inches from the rear the rear curb. 


b. Percentage of freestall operations that used neck rails, by average distance 
Licelismilce @e-limcomele] ae) 
Average Distance 


Inches Percent Operations Standard Error 
Less than 60.0 11.9 (223) 
60.0 to 65.9 46.8 (4.1) 
66.0 to 71.9 829 (4.0) 
72.0 or more 9.1 (2.3) 
Total 100.0 


More than three of four freestall operations that 
used neck rails (77.0 percent) located neck rails 
at the recommended height of 40.0 to 

49.9 inches above the stall bed. 


c. Percentage of freestall operations that used neck rails, by average distance 
Lice]tamalcier.@e-lim com el-telellare mie ar: (er: 













Average Distance (Inches) __ Percent Operations : Standard Error . 










Less than 40.0 20.6 (372) 
40.0 to 45.9 47.6 (4.2) 
46.0 to 49.9 29.4 (3.9) 
50.0 or more 2.4 (0.9) 





Total 
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12. Brisket locators 


Brisket locators (or brisket boards) are placed at 
the front of freestalls to keep cows from lying 
too far forward in the stall, making it difficult 
for cows to rise. Brisket locators properly 
position cows in their stalls and also reduce 
manure and urine contamination by keeping the 
rear of the cows close to the curb and alleyway. 
Brisket locators should be smooth, rounded, and 
not rise higher than 4 inches above the bedding 
(Cook and Nordlund, 2004). Research suggests 


that large wooden brisket locators reduce the 


time cows spend lying in stalls (Tucker et al., 
2006). Stall features that are used to keep cows 
clean, such as brisket locators, may reduce cow 
comfort. The recommended distance from the 
rear curb to the brisket locator is 62 to 

72 inches, depending on the weight of the cow 
being housed (ASABE, 2006). 


Brisket locators were present on 59.3 percent of 
freestall operations. One-third of operations 


(33.4 percent) used a locator made of wood. 


FW ad -d cex-dale-Le(- Mey mm ic-t-s-)¢-1| Me) ol-Ve- Lice) atmo) am ays o> Mola e] at) (-) ml [eler- ico) 


Type of Brisket Locator Percent Operations Standard Error 
Concrete 48 (1.6) 
Wood 33.4 (3.9) 

PVC or other plastic pipe (Ware (2.6) 
Other 8.9 (2.3) 
None 40.7 (3.9) 

Total 100.0 
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Approximately one of four freestall operations while about 15 percent of operations placed 
that used brisket locators (22.8 percent) placed them 72.0 inches or more from the rear curb. 


them less than 66.0 inches from the rear curb, 


oMM d=] cer-1aie-(e (= Me) mig-t-t-J¢-11 Me) ol-le-1i(olat-Magr-l MU cct-re Mm ola). (-) mi (oler-] co) eM oh ar- Nl e- le (-) 

oT S later Miveliu messi gem com ela). (71m (oler-1 cols 

Average Distance ee 
Inches Percent Operations Standard Error 





Less than 66.0 22.8 (4.3) 
66.0 to 67.9 20) (4.9) 
68.0 to 69.9 201 (4.6) 
70.0 to 71.9 154 (3.9) 
72.0 or more 14.9 (3250 
Total 100.0 
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13. Lunge space 


Lunge space is the area in the front of a stall that 
allows cows to lunge and bob their heads in 
order to rise from the lying position. Although 
this area can be completely open, there is 
usually some barrier to keep cows from crawling 
too far forward. Research suggests that barriers 
should be 40 to 42 inches above the stall surface 
(Cook and Nordlund, 2004). 


More than two of three operations 

(68.7 percent) had a barrier at the front of stalls. 
Wood was the barrier material used on 

33.9 percent of operations. Approximately 
one-fourth of operations used “other” materials 
for front barriers, and the majority of these 
barriers were combinations of the listed 


materials as well as metal pipe. 


ed cVaet=Vale-(e(-Me)mia-t-t-)e-1/ me) ol-Ve-1i(olar-moy Mm elile (=m oy Taal: mire l Cer) 


Lunge Barrier Material 


Percent Operations 


Standard Error 


Concrete 6.6 (2.0) 
Wood 33.9 (3.9) 
Cable 26 (0.9) 
Other 25.6 (3.4) 
None ha) (3.8) 
Total 100.0 
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a Ee @«weee 


14. Curb measures 


The curb separates the stall bed from the calculation; if it is excessively wide cows may 

alleyway. The height of the curb is thought to be —_ get hock lesions from the abrasive action of the 
more important than its width, since curbs concrete on the hocks. The recommended curb 
higher than 12.9 inches may lead to udder width is 6 inches (BCMAF, 1994). 


injuries and cause the cow to be reluctant to step 
Curb height was at the recommended height of 


up into the stall. The recommended height for 
curbs is 8 to 12 inches (BCMAF, 1994). Curb 8.0 to 12.9 inches on approximately three of 
width is considered in the stall-length four freestall operations (75.7 percent). 












a. Percentage of freestall operations, by curb height 


Curb Height (Inches) Percent Operations "Standard rr 


TIAL (3.3) 


Less than 8.0 
8.0 to 12.9 foe (4.0) 
13.0 or more 6.6 (2.8) 


Total 


Almost 70 percent of operations had curb widths 
of 6.0 to 8.9 inches. 






b. Percentage of freestall operations, by curb width 








Curb Width (Inches) Percent Operations © 


Less than 6.0 
6.0 to 8.9 68.0 (4.6) 
9.0 or more 10.4 (3a) 


Total 
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15. Gutter grates 
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Gutter grates are found on tie-stall and stanchion 
operations and have many functions. Grates 
provide a bridge from the alley to the stall for 
both cow and human movement. Additionally, 
grates keep cows’ tails out of gutters. Grates are 
especially important when calves are born in 
stalls; without grates, calves might be born into 
the gutter, which might contaminate the calves 


with manure and urine. 





Almost 6 of 10 operations with tie-stall or 
stanchion housing (55.7 percent) had at least 
some gutter grates. Approximately one of four 
operations had gutter grates on less than 

50.0 percent of stalls. A higher percentage of 
tie-stall operations had gutter grates in 

50.0 percent or more of stalls than stanchion 


operations (36.5 and 11.8 percent, respectively). 


ed=aersVale-(e-Me) el-le- Life) al-m ohvam el-aer-Viie-le(-Molmie limi damelelac-ymele-1(-.-me-laremohmureleriiale 





type 


Tie stall 











Percent Stalls 
with Gutter Grates 


0.0 
0.1 to 49.9 
50.0 or more 


Total 


Std. Std. 
Percent Error Percent Error 


Percent Operations 


Housing Type 


All 
Stanchion Operations 
Std. 










Percent 









44.3 (4.8) 
25.3 (4.3) 
30.4 (4.5) 
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16. Cow trainers 
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Cow trainers should be located about 4 inches in keeping stalls and cows cleaner, one study 
above the withers and are used to help keep the found that the presence of electric trainers was 
stall bed clean. When cows arch their backs to associated with dirty hind limbs and more cows 
urinate or defecate, cow trainers prompt the with open wounds of the hock (Zurbrigg et al., 


cows to back up and deposit in the gutter instead 2005). 


of the stall bed. To be most effective, trainers 


must be adjusted for each cow. It appears that A higher percentage of tie-stall operations had 


trainers need to be activated only 1 to 2 days per electric cow trainers compared with stanchion 


week to have the desired effect (Anderson, operations (72.6 and 42.8 percent, respectively). 


2008a). Although trainers are supposed to assist 


a. Percentage operations with cow trainers, by housing type 














Percent Operations 
Housing Type 


Stanchion All Operations 





Tie stall 






Percent Percent 
42.8 


Percent 
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The horizontal distance from the trainer to the 
edge of the gutter should be approximately 
48 inches (Anderson, 2008a). On approximately 


45 percent of tie-stall operations, trainers were 





located 50.0 inches or more from the gutter 
edge, while on nearly the same percentage of 


stanchion operations, the trainer was located less 


than 46.0 inches from the gutter edge. 


OM ad=Vaersaye-te (Meo) mo) \-Ve-VeColat-M oy’ me) -ve-vecol em ileler<eliic Mol coe lite cM ice) mcr-Tiil-tam ce) 





gutter, and by housing type 





. Tie stall 
Average | : 









Horizontal Std. 
Distance ( Percent Error 





Less than 46.0 
46.0 to 49.9 
50.0 to 53.9 
54.0 or more 


Total 












Percent Operations © 









Housing Type 
All 
Stanchion Operations 
Std. Std. 
Percent Error | Percent Error 








242 (5.1) 
36.3 (6.1) 
2252 (5.1) 
20.3 (4.8) 
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The height of a cow trainer should be directly of all operations located the trainers less than 
related to the height of the cow, with the trainer 58.0 inches from the stall bed and almost 
being 4 inches above the back/wither area two-fifths located trainers at 60.0 inches or more 


(Anderson, 2008a). Approximately one-fourth above the stall bed. 


Comm ad 1 cex-1 4) ¢- Le (-Me) me) el-Ve-l elo) alm oar W-1e-(e(-Mel 1c lie Miceli ce-lal-) mm com el-le Be Lalo eV 





aKodUr-yi ale avg o:) 





























Percent Operations 
Housing Type 
All | 
Tie stall Stanchion Operations 
Average Std. Std. std... 
Distance (Inches) | Percent Error Percent Error Percent Error | 





Less than 58.0 28.2 (575) 
58.0 to 59.9 aod (6.1) 
60.0 or more 37.9 (6.0) 


Total 
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17. Water sources 


Section Il: Facility and Cow Assessments—B. Cow Health 





Approximately 9 of 10 operations provided other multiple-animal area housing types, 


water troughs or tanks to cows in freestall or including dry lots. 


adc) qex=val-(e(-Me) me) ol-1e-1i(oat-M oh ma -1K-) myo U i qex-Wr- Lave m ohvmacelUr-yiave maya ol: 


Percent Operations 





Housing Type 
Other Multiple- All 
animal Area Operations 


Std. 
Pct. Error 


Freestall 
Std. 
Pct. Error 
























Water Source 


Individual cups or bowls G5 (0.3) 
Troughs or tanks 913 (251) 
Other 1.6 (1.0) 
Combination of above 6.6 (1.9) 


Total 
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B. COW HEALTH 





Note: Differences in this section were analyzed 
using STATA and the SUDAAN software. 


P values less than 0.05 were considered 


statistically significant (see Section III: 
Methodology, p 156). 





1. Cow morbidity 


During 2006, clinical mastitis, lameness, and 
infertility were the most common problems 
affecting cows on assessed operations (16.6, 
16.0, and 14.9 percent of cows, respectively). 

A higher percentage of cows on tie-stall and 
freestall operations experienced clinical mastitis, 


infertility, or a displaced abomasum compared 
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with cows in other housing types. Lameness 
affected the highest percentage of cows on 
freestall operations (18.4 percent) compared 
with cows in other housing types. With the 
exception of tie-stall operations, infertility was 
highest on freestall operations compared with 


other housing types. 


Section Il: Facility and Cow Assessments—B. Cow Health 


Percentage of cows by health problems in 2006 and by housing type 


Percent Cows* 

Housing Type 
Other 
. Multiple- All All 
_ _ animal aati Dairy 2007 
 . Tic esta Stanchion Freestall lot Area Operations Operations 
Problem. / Pot. Error Pet. Error Pct. Eror Pet. Gaor Pct. Cae Pct. Error Pct. Error 





Clinical mastitis 14.0 10:3 )} 16.6 Groen O75) 
Lameness B29 7 (2. : ; 9)} 11.0 (3.1)} 16.0 (0.8)} 14.0 (0.4) 
RESON) 8 (1.1)| 3.5 (1.5)} 3.9 (0.3)) 2.0 (0.3)! 2.4 (0.4)| 3.7 (0.3)| 3.3 (0.1) 
problems 

Retained 

placenta (more : : 85 (1. 8 Ai) 78.7 (0. T3102) 
than 24 hours) 

Infertility 


problems (not 
pregnant 150 
days after 
calving) 
Other 
reproductive 
problems (e.g., 
dystocia, 
metritis) 
Diarrhea for 
more than 48 
hours 


Milk fever 


Displaced 
abomasum 
Neurological 
problems 
Other health- 
related 
problems 

*As a percentage of January 1, 2007, cow inventory. 


12.9 (0.3) 


4.6 (0.3) 


2.5 (0.2) 


4.9 (0.1) 


3.5 (0.1) 





0.3 (0.0) 


0.6 (0.1) 
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2. Permanently During 2006, udder or mastitis problems, cows in other housing types, except other 

removed cows lameness or injury, and reproductive problems multiple-animal areas. A higher percentage of 
each accounted for more than 4 percent of the cows were removed from tie-stall operations 
cow inventory permanently removed on all (27.8 percent) compared with cows on stanchion 
assessed operations. A higher percentage of or freestall operations (18.5 and 24.0 percent, 
cows on tie-stall operations were sold as respectively). Freestall operations removed a 
replacements to other dairies compared with higher percentage of cows than stanchion 

operations. 


ake} me) o-Ve-1iColarmaur-l a el-larirlar-lil ah mactirenyZcle merce) (imal UloMm ol-leet-laie-le(-Me)metey Cm el-Tauir-lil-alihy 





removed, by reason and by housing type 
Percent Cows* 


Housing Type 
Other 
Multiple- All All 
animal peti Dairy 2007 


Area Operations Operations 


Std. | Std. 
Pct. Error Pct. Error 


Tie stall Stanchion  Freestall lot 












Reason 

Udder or mastitis 

problems see eh 
plese 3.0 (0.7)| 4.5 (1. 2 (0.3)| 3.8 (0.1) 
or injury 

Reproductive 

problems We4n (8) 6.2 (0.2) 
Poor production 

not related ; SS) : : : ; 3.8 (0.2) 
to above 

Aggressiveness 

or belligerence (0.1) ; : 0.1 (0.0) 
Other diseases : .2 (0.6) : ; : 0.9 (0.1) 
Sold as 

replacements to ; 4 (0.3) 1.4 (0.2) 
another dairy 

Other é f eke) ; : ; 2.0 (0.3) 
Total : .O (4.0) : 23.6 (0.4) 


*As a percentage of January 1, 2007, cow inventory. 
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3. Cow mortality 


Deaths due to lameness or injury, mastitis, and 
calving problems each accounted for | percent 
or more of the cow inventory on all assessed 
operations. A lower percentage of cow deaths 
due to digestive problems 

(0.2 percent) occurred on tie-stall operations 
than on freestall or other multiple-animal areas 


(0.7 and 1.1 percent, respectively). Mastitis 


accounted for a higher percentage of cow deaths 


on freestall operations and operations with other 
multiple-animal area housing than on stanchion 
operations. Cow deaths due to calving problems 
were lowest for cows on stanchion operations 
compared with all other operations, with the 
exception of operations with other multiple- 


animal areas. 


ed=1aer:dale-(e[: Moy mere)! me(-t-1tal-m oh’ mer-lU-Y-M-lavem ehVmaleleryiare mays ol-) 


Percent Cows* 


Cause 
Scours, 
diarrhea, or 
other 
digestive 
problems 
Respiratory 
problems 


Poison 


Lameness 
or injury 
Lack of 
coordination 
or severe 
depression 


Mastitis 


Calving 
problems 
Other known 
reasons 
Unknown 
reasons 


Total 


Housing Type 


Tie ae Stanchion -Freestall 


0.4 (0.2) 
Orme (ot 


1.2 (0.2) 


0.1 (0.0) 


0.7 (0.2) 
1.4 (0.3) 
0.7 (0.2) 


0.9 (0.2) 


5.6 (0.5) 


*As a percentage of January 1, 2007, cow inventory. 


- Other 
Multiple- All All Dairy 
animal Assessed 2007 


y lot Area __ Operations Operations 


sid. Std. Std. Std. Std. Std. Std. 
| Pet. Error| Pct. Error Pct. Error| Pct. Error| Pct. Error) Pct. Error) Pct. Error 





0.6 (0.0) 





0.6 (0.0) 
0.0 (0.0) 


1.1 (0.0) 


0.0 (0.0) 





0.9 (0.0) 


0.9 (0.0) 





0.6 (0.0) 
0.8 (0.1) 


5.7 (0.1) 
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Cc. Cow ASSESSMENTS 





1. Background/ 
method 


Operations participating in Phase II (VMO 
component) of the Dairy 2007 study were given 
the opportunity to have up to 100 cows 
evaluated for hygiene of the udder, legs, and 
flanks. Hygiene was scored on a scale from 1 to 
3, with | being no or very little manure and 3 


being manure present in large quantities on the 


udder, legs, and flanks. Assessments were 
completed between March 5 and September 5, 
2007. A training video was produced to assist 
evaluators in conducting the animal assessments. 
The following photographs of hygiene and 
hocks were provided to assist scorers in 


evaluating cows. 


Dairy 2007 Hygiene Scoring Card 





Score 
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Udders 
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For Casting, CO $0526 
Wadded and oonted wah 
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Hygiene is a critical component of producing 
quality milk. Multiple studies have shown a 
relationship between udder hygiene and somatic 
cell counts (Schriener and Ruegg, 2003; Reneau 
et al., 2005). Increased bacterial counts in milk 
have also been associated with poor udder 
hygiene (Elmoslemany et al., 2009). Hygiene is 
impacted by stall design and manure 
management. Cows on operations with properly 
designed and maintained freestalls and 
alleyways are more likely to have better hygiene 
than cows housed in improperly designed or 


maintained facilities. 


Cowell Uruversaty 


oS 
© 


@ 


‘ids Ay 










oe 
* 








Score = 1 Score =2 








Operations were also given the opportunity to 
have up to 100 cows scored for hock condition. 
Hocks were scored on a scale from | to 3, with 
1 indicating hocks with no swelling or hair loss 
and 3 indicating hocks with evident swelling or 
a lesion through the hide. Each cow received 
two hock scores, one for each rear leg, and the 
higher of the hock scores was applied to the cow 
(i.e., if a cow had hair loss on one hock 
[score=2] and not the other [score=1] the cow 
received a score of 2). The following chart was 


used to evaluate hocks. 


Coperaiwiesersion HOCK ASSessment Chart for Cattle © 


Prened ath perrresseon dy 
Corset Unwersing, 
Coooerstre E sterssar 





Score = 3 


No Sweltng No hiker eS rrigseng No swelling. Bald area on the hick Swing is evkkent oF ere 1s a 
: lesion Triough the hade 


The normal, healthy hock is free from skin lesions and swelling ideally, the hai coat in that area is smooth and 


continuous with the rest of the leg 


Hock health is an important indicator of the abrasiveness of stall bedding and cow comfort, Injury 15 usually the result 
of prolonged exposure to an abrasive stall surface. Skin breakage provides an opportundy for infection to occur, which 


can lead to swelling, discomfort, and possibly larneness 


A consistent method of scoring hocks for swelling and hair loss allows you to assess the need to modify your stall 
management and can help you evaluate the efect of management changes 
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The following chart outlines a hypothetical 
sequence of events that might lead to the 
development of hock lesions (Vokey, 2004). 


Most hock lesions are secondary to contact with 









Healthy hock 
contacts stall bed 
while lying down 





/ Incorrect stall 
Ae j dimensions —cow | 
\ repositions often / 


Abrasive stall 
surface 


















EO a OO Trae ices 


abrasive surfaces. Continued exposure to 
abrasive surfaces leads to hair loss, skin 
abrasions, infection, and subsequent swelling 


and lameness. 


EG 











Hair loss 





Skin breakage 





Infection 





_ Swelling and 
\ discomfort 
~ 
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Lameness and 
more lying time 






aquamarine 


pea et te 


2. Hygiene results 


Section Il: Facility and Cow Assessments—C. Cow Assessments 


Facility and management features associated 
with increased hock lesions include stall surface 
materials and stall design. Multiple studies have 
reported that rubber-filled mattresses are 


associated with more hock lesions compared 


Note: Differences in this section were analyzed 
using STATA and SUDAAN software. P values 
less than 0.05 were considered statistically 
significant (see Section III: Methodology, 

p 156). 





with most other stall bases (Weary and Taszkun, 
2000; Wechsler et al., 2000; Vokey et al., 2001; 
Fulwider et al., 2007). Short stall length may 
also contribute to more hock lesions (Weary and 
Taszkun, 2000). 





Hygiene scoring was performed on 477 
operations. Freestall operations accounted for 
282 of these operations and provided the 
majority (68.3 percent) of all cows scored. 
Approximately twice as many cows were scored 
on freestall, dry lot, and other multiple-animal 
area operations than on tie-stall or stanchion 
operations. These differences in animals scored 


among different housing types are directly 


related to herd size. 


a. Number of operations assessed and number of cows assigned hygiene scores, 





by housing type 


Parameter Tie stall 
Total number 
of operations 
assessed 
Total number 
of cows 
scored 
Average 
number of 
cows scored 
per operation 





102 


5,075 1,236 


Stanchion Freestall 














Housing Type 
Other 
Multiple- 
animal All 
Dry lot Area Operations 


477 


39,196 


82.2 
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Among all housing types, 39.5 percent of cows cows on freestall operations (10.0 percent) had a 
had a hygiene score of 2 and 13.9 percent hada hygiene score of 3 compared with cows on tie- 
score of 3. Overall, there were no differences stall, stanchion, and dry lot operations (16.2, 


across housing types in the percentages of cows _—21.4, and 22.3 percent, respectively). 


with hygiene scores of 1. A lower percentage of 


b. Percentage of cows by hygiene score and by housing type 





Percent Cows 















































Housing Type 
Other 
Multiple- a 
animal All 
Tie stall Stanchion  Freestall Dry lot Area Operations 
Hygiene Std. Std. Std. Std. Std. | Std. 
Score Pct. Error) Pct. Error} Pct. Error| Pct. Error| Pct. Error} Pct. Error 
1 48:6 (2.9)! 37.3 (5.6)| 47.9 (2.3)| 43.7 (6.1)| 42.3 (6.5)1" 46 Gaiam 
2 35.2 (1.7)| 41.3 (4.5)| 42.1 (1.9)} 34.0 (3.3)| 43.7 (6.8)| 39.5 (1.3) 
3 16.2 (1:6) 21.4 (2.8)), 10.0121) 22:3)(4:5)) 14.0 (3:8) | 13, 90Gee 
Total 100.0 100.0 100.0 100.0 100.0 100.0 
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Operations that used stall bases made of 18.0 percent, respectively) than operations that 


concrete or rubber mats had a higher percentage _used dirt or mattresses (10.2 and 11.6 percent, 


of cows with hygiene scores of 3 (16.5 and respectively). 
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_ Percent Cows - 







Rubber Mat : Mattress : 7 
7 Sa | Sid Std 
‘Pct. Error| Pct. Error| Pct. Error |_ 



















































1 Asm) |) 514 ae) 41-4 (3.8)8) 47,1996.3) 1. 48.65 (6.0) 

2 383 (22) | 384. (33)1| 408 (24)\| 413° (2.8) | 39.8 (4.1) 

3 Reman) || PAU Pence 80) (22a) 01 1.699(1;2) ||) 116" (2.5) 
100.0 100.0 100.0 100.0 100.0 








Photo courtesy of Dr. Jason Lombard 
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Section ll: Facility and Cow Assessments—C. Cow Assessments 


Percentage of Cows by Hygiene Score and by Stall Base 


Percent ae 
Score=1 
a ea Score=2 























51.4 Score=3 
48.6 
47.1 
45.2 
41.4406 
40 38.3 38.4 
20 
11.6 
0 Concrete Dirt Rubber Mat Mattress Other* 


Stall Base 





*Includes waterbeds. 
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Section Il: Facility and Cow Assessments—C. Cow Assessments 


Bedding type influenced hygiene scores. The coarse sand, composted manure, or dried 


lowest percentage of cows with a hygiene score manure (primarily freestall operations). 


of 3 were on operations that bedded stalls with 






fo Wl ed =lacer-laie-le[-Mey meron UM ohtmaly(ell-1al-M-ievo) ¢-M- lace ob’m ele lellale Mavi l=) 


Percent Cows 









Bedding Type 


_ Coarse Composted Dried 
Straw Sawdust Fine Sand Sand Manure Manure 












Other* 
=. Std. Std. Std. Std. Std. Std. Std. : 
Pct. Error] Pct. Error) Pct. Error) Pct. Error| Pct. Error] Pct. Error} Pct. Error| Pct. Error 











































1 48.5 (2.8)| 48.2 ( 42.9 ( 51.1 (6.0)| 60.7 (8.2)| 50.3(10.3)| 40.6 (4.4)| 37.5 (6.7) 

2 37.0 (2.0)| 36.7 (2.5)| 43.5 (3.6)| 41.5 (5.3)| 34.8 (6.8)| 43.3(10.6)| 43.1 (3.1)| 41.8 (3.5) 

3 14.5 (1.6)| 15.1 (1.8)| 13.6 (2.8)| 7.4 (1.6)| 4.5 (2.3)] 6.4 (2.2)) 16.3 (2.2)} 20.7 (4.2) 
100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 





*Includes shredded newspaper. 


Days since bedding was added/changed was not 
significantly associated with the percentage of 


cows by hygiene score. 


e. Percentage of cows by hygiene score and by number of days since bedding 





Ve: Lowe LoLe[-teletat-lare[=ve) 
Percent Cows 


Number of Days 


Less than 1 1-2 3-4 5—6 7 or More 


Std. Std. Std. Std. Std. 
Error | Pct. 


Error Error Error Error 






























Hygiene 
Score 






Pct. Pct. Pct. 













































1 45.5 46.1 40.4 52 (ait) 

2 41.6 (4.9) | 40.2 (28) | 46.1 (47) a7.f4 (29) 

3 (25S Oe 8137 (2.0) | 13.5 (Gi) 10.2 (1.8) 
100.0 100.0 100.0 100.0 
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Section Il: Facility and Cow Assessments—C. Cow Assessments 


As bedding quantity/stall condition decreased, 
the percentage of cows with a hygiene score of 


3 increased. 


1 og =1aes-Va) c-(e(- Mey Meco) on’ Man’e](-Val-wcYere) (-W- Lave oymel-volellare Mellr-laleiacoe-limerelitellacela mi) 





majority of stalls 


Percent Cows 


Bedding Quantity/Stall Condition 





























Base not Base not Base 

Exposed, Exposed, Base Mostly 
Bedding Bedding Exposed Exposed Se 
Level with Slightly (Less than (More than No Bedding 
Curb Dished Out 50 Percent 50 Percent Present* : 
Hygiene Std. Std. Std. Std. Std. 
Score Pct. Error} Pct. Error | Pct. Error) Pet. Error Error 
1 51.3. (4.6) (3.1) | 41.2, §(2.9) ( 39:3, (6-1) 
2 40.4 (4.2) : ASZom (2.2) 40.5 (3.1) 
3 83 (22) 15.6men( 1.79) : 20.2 (4.0) 

100.0 





*80.9 percent of operations on which no bedding was present were dry lot operations or operations with other 


multiple-animal areas. 
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Section Il: Facility and Cow Assessments—C. Cow Assessments 


Platform lengths for stalls on tie-stall and 
stanchion operations were not associated with 


hygiene scores. 


fo Mm aod mm (Ce) UUM Lae mic Lalesal Colao) ol-1e-1ice)at-mm ol-)cet-Valr-(e(-Me) mere) m eh¥m ante (-lal-m-tere) c-) 











Percent Cows 


_ Average Platform Length (Inches) 







0.0-64.9 _65.0-69.9 _70.0-74.9 __orMore ___ 
- sda. 


Pct. Error | | 












41.4 (14.1) 
2 42.7 (10.1) 
3 15.9 (4.5) 


100.0 











Photo courtesy of Dr. Jason Lombard 
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Section Il: Facility and Cow Assessments—C. Cow Assessments 


Freestall operations with stall lengths of less of 1 (61.1 and 54.8 percent, respectively) 
than 82.0 inches or 96.0 inches or more had a compared with freestall operations with stall 


higher percentage of cows with a hygiene score lengths of 86.0 to 91.9 inches (35.7 percent). 


h. For freestall operations, percentage of cows by hygiene score and by average 
stall length 









Percent Cows 


Average Stall Length (Inches) 


Less than 
82.0 
Std. 


86.0-91.9  92.0-959 
Std. | Std. 






82.0-—85.9 
Std. 






















Hygiene 









































Score Pct. Error| Pct. Error| Pct. Error| Pct. Error Err 
1 61.1 (7.6) | 48.2 (6.0) | 35.7 (3.7) | 44.5 (6.9) | 54.8 (7.6) 
2 30.3 (5.5) | 43.3 (5.2) |°50.1 (3.2) | 43.3. (5.1) | 376 16m 
3 (4.6) | 85 (23)| 142 (@6)| 122 (23) |  7eNciae 















100.0 100.0 100.0 
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Section Il: Facility and Cow Assessments—C. Cow Assessments 


For Freestall Operations, Percentage of Cows by Hygiene Score and by 





Average Stall Length 


























Percent 
80 
i Score=1 
ey Score=2 
61.1 | | Score=3 
oy 54.8 
50.1 
48.2 cw 
43.3 44.5 43.3 
40 35.7 ste 
30.3 
oe 14.2 
0 Less than 82.0 82.0 to 85.9 86.0 to 91.9 92.0 to 95.9 96.0 or more 


Average Stall Length (Inches) 


a nS EEUU EEE 
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Section Il: Facility and Cow Assessments—C. Cow Assessments 





The width of stalls did not have an impact on 


hygiene scores. 


i. Percentage of cows by hygiene score and by average stall width 





Percent Cows 


Average Stall Width (Inches) 





Less 
than 42.0 42.0-43.9 44.0-45.9 46.0-47.9 48.0-49.9 or More 


Std. Std. Std. Std. Std.|. Sia 
Pct. Error) Pct. Error| Pct. Error) Pct. Error} Pct. Error| Pct. Error 
(5.9) (4.5) (3.6) 5.0) 


45.6 (6.6)| 38.2 48.1 (4.5)| 46.4 43.2 (5.0)| 52.9 (6.3) 











Hygiene 
Score 









2 36.1 (3.6)| 44.1 (4.8)| 39.7 (3.4)| 41.6 (2.8)| 38.4 (3.7)| 34.4 (3.0) 





3 18°35(3-OmtY.7 (4-4) 1 ose) (24) 






12.0 (1.6)| 18.4 (2.3)| 12.7 (4.0) 


100.0 100.0 100.0 100.0 100.0 100.0 


A higher percentage of cows on operations with —_ operations with stationary neck rails or no neck 


moveable neck rails had a hygiene score of 1 rails (43.7 and 40.8 percent, respectively). 


(74.8 percent) compared with cows on 


j. For freestall operations, percentage of cows by hygiene score and by type of 
neck rail 


Percent Cows 


Type of Neck Rail 


Stationary Moveable None 


Hygiene Score Pct. Std. Error Pct. Std. Error Pct. Std. Error 








106 / Dairy 2007 





Section Il: Facility and Cow Assessments—C. Cow Assessments 


The forward location of the neck rail was not 
associated with the percentage of cows by 


hygiene score. 


k. For freestall operations, percentage of cows by hygiene score and by average 





ole laler-M ine) Mmalsel.@r-li meme] ae) 


Percent Cows 
Average Distance (Inches) 


_ Less than 60.0 60.0-65.9 66.0-71.9 72.0 or More 
Std. Std. Std. 






















Hygiene 







Score Pct. Error Pct. Error Pct. Error 

1 49.1 (3.2) 50.3. ~—-(6.6) 
2 40.6 (26) 40.1 (6.1) 
3 40:3) et 1.8) 96 (1.9) 






100.0 





The distance of the neck rail above the bedding 


surface was not associated with the percentage 


of cows by hygiene score. 


|. For freestall operations, percentage of cows by hygiene score and by average 





distance from neck rail to bedding surface 
Percent Cows 


Average Distance (Inches) 


Less than 40.0 40.0—45.9 46.0—49.9 50.0 or More 


Std. Std. Std. 
Pct. Error Pct. Error Pct. Error 























Hygiene 


Score Pct. Error 





























1 56.8 (5.0) 48.6 (4.6) 46.4 (10.0) 
2 29.5.5 7 (3:8) 41.4 (3.5) 42.5 (7.9) 
3 $0:74 16313) 10.0 (2.0) (a iger(aeth 









100.0 
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Section Il: Facility and Cow Assessments—C. Cow Assessments 


Operations with wood brisket locators had a used “other” materials for brisket locators or did 
higher percentage of cows with scores of 3 not use brisket locators. 


(12.3 percent) compared with operations that 


iP mod mm UC-1-S-J 0-1] Me) ol-1e-1t(elat-wm el-lee-Vale-lel-Mey mere) Meh ahel(-Val-m-lere] eM Lalem ohm AY, O-mel i 





lo) df=1,.¢=) Mm (olor: 1 Ke) g 
Percent Cows 

















































Type of Brisket Locator 
PVC or Other 

Concrete Wood Plastic Pipe Other © None. 
Hygiene Std. Std. Std. Std. Sid. 
Score Pct. Error| Pct. Error) Pct. Error} Pct. Error| Pct. Error 
1 AG .Oae(11 21) 17° 944.07 (314) ed S663) (6.7) 51:9 Bisea 
2 29.2> {1) (467 (2.90)8) AS 15.6) 39.4443.) 
3 24.8" (1125) 912.3" 9(168) 105223) 8.4 (1.3) 

100.0 100.0 100.0 100.0 





The percentage of cows with hygiene scores of 3. 67.9 inches than when the distance was less than 
was significantly lower when the distance from 66.0 inches and 68.0 to 69.9 inches. 


the curb to the brisket locator was 66.0 to 


n. For freestall operations, percentage of cows by hygiene score and by 





ro) of=Ve-Lafolame-WAcle-le(-mel iC lave Mcoleii mest [ ao CoM olal-) (-lm@ (eler- Lie) g 


Percent Cows 


Operation Average Distance (Inches) _ 






Less than _ : oo. 1g 
66.0 66.0-67.9 68.0-69.9 70.0-71.9 orMore | 
Std. Std. Sid. Std. |. Std. 
Pct. Error Error Error | Pct. Error| Pct. Error 
































Hygiene 


Score Pct. Pct. 























1 382m 4y) 48.8 (8.0) | 48.4 (7.7) 
2 50.5 (4.5) 38.4 (6.5) | 40.1 (6.1) 
3 Rice vee) 12.8 (3.8) | 14:54) 
Total 100.0 100.0 100.0 
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Section Il: Facility and Cow Assessments—C. Cow Assessments 


aro) a=) r-) | MO] el-Ve-lilolat Mm ad-\cer-lalr-le(-Mejmere) Mel "Maliel(-Vil-Mleteli-W-lileme)'g 





Operation Average Distance from Curb to Brisket Locator 


Percent 
80 


al Score=1 
ie Score=2 


60 


40 





20 









































66.0 to 67.9 68.0 to 69.9 70.0 to 71.9 72.0 or more 


Operation Average Distance (Inches) 


Less than 66.0 


ee 
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Section II: Facility and Cow Assessments—C. Cow Assessments 





The presence of a lunge barrier or type of 


barrier was not associated with hygiene scores. 


CoM ao) mh ic-1:%-)¢-11 Mo) ol) e-1 (el atom l=) cer-Jale-1e[- Me) mere)” CM ohVm@un\(el(-li-m-leele--Lirem ohm ulate (2 





barrier material 


Percent Cows 
Lunge Barrier Material 


Concrete Wood Cable Other - None | 
























































Hygiene Std. Std. Std. | Std 

Score Pct. Error | Pct. Error| Pct. Error| Pct. Error 

1 47.8 (9.1) | 49.9 (3.6) | 40.9 (7.9) | 45.4 (6.0) | 47i7mmiaee 

2 44.8 (7.5) | 39.0 (2.8) | 49.0 (7.0) | 44.5 (4.4) | 41.8 (3.2) 

3 74 (1.8) | 11.1 (1.:8))) 101 (32,8104 (27) ose 
100.0 100.0 100.0 100.0 








A lower percentage of cows were assigned a compared with cows on operations with curb 


hygiene score of | on operations with curb heights of 8.0 to 12.9 inches. 


heights of 13 inches or more (31.6 percent) 


OM ae) Mi =1-1-) C1 | Me) o-1e-1 (ol alo ol-lget-lane-le(- Mel meron Mm onvmuniel(-li- Yee] e-M-lile Mov melll ae) 
height 


Percent Cows 
Curb Height (Inches) 


Less than 8.0 8.0-12.9 13.0 or More 


sn a 
Percent Error Percent Error Percent ee 
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Section Il: Facility and Cow Assessments—C. Cow Assessments 


Curb width did not influence cow hygiene 


scores. 





fo Mo) mh X=) C1 Me) oL-Ve Leo) ate ol-Tcex-Vaic-le(- Mey mere) wy onvmunv(el(-lal-Mcvere)a-M- Tiled ohmell i ge) 
width 


Percent Cows 


Curb Width (Inches) 
Less than 6.0 6.0—8.9 9.0 or More 


Std. Std. Std. 
lygiene Score | Percent Error Percent Error Percent Error 





Operations with any gutter grates had a higher percentage of cows received a hygiene score of 
percentage of cows assigned a hygiene score of | 3 compared with operations without gutter 

1 compared with operations without gutter grates (12.8 and 21.4 percent of cows, 

grates. For operations on which 50.0 percent or _ respectively). 


more of stalls had gutter grates, a lower 





r. For tie-stall and stanchion operations, percentage of cows by hygiene score 
and by percentage of stalls with gutter grates 


Percent Cows 
Percent Stalls with Gutter Grates 


0.0 0.1—49.9 50.0 or More 


oe Std. Std. 
lygiene Score | Percent Error Percent Error Percent 
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Section Il: Facility and Cow Assessments—C. Cow Assessments 


The use of cow trainers was associated with Almost twice the percentage of cows had a 
cleaner cows. A higher percentage of cows on hygiene score of 3 on operations that did not use 
operations with trainers had a hygiene score of | _ cow trainers compared with cows on operations 
(50.3 percent) compared with cows on that did use cow trainers (23.6 and 14.1 percent, 


operations without trainers (37.6 percent). respectively). 


s. Percentage of cows by hygiene score and by use of cow trainers 





Percent Cows 


Cow Trainers 
No 
Hygiene Score Percent *“¢d. Error Percent Std. Error 
1 , 36.6 (5.0) 
2 38.8 (3.6) 
3 220 (2.8) 
Total 100.0 





Trainer location was not associated with hygiene gutter or from the trainer to the stall bed was not 


scores. The distance from the trainer to the associated with cleanliness. 


1 ae) ma dC =te-d CL Lace mde: Laledal(olame) ol-1e-lad(elat-mm ol-Veer-lalr-(e(-Moy mere Mm ohvmanycel (lil M-yore) ¢:) 
EValom oar \Ule-(e(-Melt-ic lire Miceli mer liil-lmcomeleiac-lg 





Percent Cows 
Average Distance (Inches) 


Less than 46.0 46.0—49.9 50.0-53.9 54.0 or More 


Std. Std. Std. 
Pct. Error Pct. Error Pct. Error 




















Hygiene 
Score 












1 47.9 (5.0) 42.5 (6.3) 
2 38:4 keto A) 39.4 (44) 
3 137 (a3) 18.1 (2a 


100.0 
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Section Il: Facility and Cow Assessments—C. Cow Assessments 





VM are) am d(-ts-3 el r-lale mic laleval(olame) ol-1e-)i(olal-mm el-1ver-1aic-(e[-Me) mere) Manel (-lal- Mere] (=) 
Valo Mm oar: Wi-te-le(-Melir-lile-Miceliimic-lial:) mn com el=\e, 


Percent Cows 


Average Distance (Inches) 


Less than 58.0  58.0-59.9 60.0 or More 


Std. Std. 
giene Score | Percent _Error Percent Error Percent 





No differences were observed in spring and 
summer in the percentage of cows by hygiene 


score. 


v. Percentage of cows by hygiene score and by season 


Percent Cows 
Season 


Spring , Summer 


Hygiene Score Percent Std. Error Percent Std. Error 
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Section II: Facility and Cow Assessments—C. Cow Assessments 





3. Hock results Note: Differences in this section were analyzed 
using STATA and SUDAAN software. P values 
less than 0.05 were considered statistically 
significant (see Section II: Methodology, 


p 156). 


Hock scoring was performed on 477 operations; 
freestall operations accounted for 282 of these 
operations, providing the majority of all cows 
scored (67.9 percent). Approximately twice as 
many cows were scored on freestall, dry lot, and 
other multiple-animal area operations than on 
tie-stall or stanchion operations. These 
differences in animals scored among different 


housing types are directly related to herd size. 


EW (Ulin) ol=1 med me) ol-Te-1 ilo) al-w-t-x-1-t-1--10 M- Tale Mallia) ol-] me) meron) c-wr-l-t-J[elal-lo Mm aleler @ tere) ¢-\- ml oh] 


housing type 






Parameter Tie stall 
Total number of 
operations 
assessed 

Total number of 
cows scored 
Average 
number of cows 
scored per 
operation 


























Number Scored 


Stanchion Freestall 







Housing Type — 
Other | 
Multiple- 
animal _ 
Area 













477 
26,264 2,547 38,699 
Gant 84.9 81.1 
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Section Il: Facility and Cow Assessments—C. Cow Assessments 


Operations with dry lots and other multiple- score of 1, while tie-stall and stanchion 


animal areas had the highest percentage of cows _ operations had the lowest percentage of cows 


assigned a hock score of | (91.1 and with a score of 1 (65.7 and 61.9 percent, 

90.8 percent of cows, respectively). respectively). Dry-lot operations had a lower 

Approximately three of four cows on freestall percentage of cows with hock scores of 3 

operations (76.8 percent) were assigned a hock compared with tie-stall, stanchion, and freestall 
operations. 


b. Percentage of cows by hock score and by housing type 





Percent Cows 














































Housing Type 
Other 
Multiple- 
animal All 
Tie stall Stanchion  Freestall lot Area Operations 
Std. Std. Std. Std. Std. Std. 
Hock Score | Pct. Error| Pct. Error} Pct. Error| Pct. Error| Pct. Error| Pct. Error 
1 65.72 61.9 ( Too ( OT 90.8 ( {3.08 1.4) 
2 27,0 22)1432.9 (5.5) ie200 (1:7) 7.0°(2,0) e222 472) 
3 ee 1) eee Dez 1 ) 3.2 (0.4) ; 2.2 (1.4)| 4.5 (0.4) 








100.0 100.0 ; 100.0 100.0 
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Section Il: Facility and Cow Assessments—C. Cow Assessments 





ed=\ aera) rele (Mo) mere) CMe)’ a loley @clerolc-M-laleMe\malolecyiare MA ol: 





Percent 
100 
Score=1 
Hl Score eit aor 
| _|Score=2 
~ |Score=3 
80 76.8 
1353 
60 
40 
222 
20 
8.8 
32 4.5 
F i io a 0.1 | 
Tiestall Stanchion Freestall Drylot Other multip All 





animal area operations 
Housing Type 
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Section Il: Facility and Cow Assessments—C. Cow Assessments 


Almost 9 of 10 cows (89.5 percent) on percentage of cows assigned a hock score of 3 
operations that used dirt as a stall base were (0.7 percent) were on operations that used dirt 
assigned a hock score of 1. The lowest as a Stall base, while the highest percentage of 
percentage of cows assigned a hock score of | cows with a score of 3 were on operations that 
were on operations that used concrete, rubber used concrete, rubber mats, or mattresses as a 
mats, or mattresses as a stall base (72.8, 65.9, stall base (5.6, 7.2, and 5.0 percent, 

and 60.6 percent, respectively). The lowest respectively). 





rom ad] Kex-V a ¢-1e (Mo) mere) CM ohm aloled @ fore) c-M-la lem o)Ym av ol-Moy Mi r-1 1M oy- (1-1 


Percent Cows 
Type of Stall Base 


Concrete Rubber Mat Mattress Other* 


Std. Std. Std. Std. Std. 
Error; Pct. Error} Pct. 
72.8 























Pct. 





Hock Score Error; Pct. Error Error 























1 89.5 60.6 (3.3) | 82.5 (2.6) 
2 9.8 (1.9) 344) (3.2) 11490 (22) 
2 Oo7ae(Or2) 5.0 (0.9)| 2.6 (0.7) 





100.0 100.0 





100.0 


*Includes waterbeds. 
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Section Il: Facility and Cow Assessments—C. Cow Assessments 


A higher percentage of cows bedded with fine or 
coarse sand, composted or dried manure, or no 
bedding (used primarily by operations with 
freestalls, dry lots, or other multiple-animal 
areas) had hock scores of 1 compared with cows 


bedded with straw or sawdust (used primarily by 


ro Wil ad'=¥ ex Jai e-(e[- Mo) mere) cM oh Ymileled @-lerelc-M-lile Mm eh’mald ol-Meymel-lelellale| 





tie-stall and stanchion operations). Similarly, a 
lower percentage of cows bedded in coarse sand 
and composted manure had hock scores of 3 
compared with cows on straw, sawdust, or other 
bedding. 





Percent Cows 


























Type of Bedding Type 

Fine Coarse Composted Dried aS 
Straw Sawdust Sand Sand Manure Manure Other* None — 

Std. Std. Std. Std. Std. Std. 
Pct. Error Pct. Error] Pct. Error| Pct. Error| Pct. Error} Pct. Error) Pct. Error| Pct. Eaor 
1 68.1 6370a( 83.6 ( 90.7 ( 86.7 (5.8)| 86.7 ( taller 80.5 (4.8) 
2 253 (Z2.3)) Si4aZ24)1 13.1 toc) 8.7 (2:3)| 13.2 (5.8)| 10.8 (4.1)| 23.7 (4.1) | 16.4 48. 
3 6.6 (1.0) 5. 18(0:8) 21 EO) 0.6 (0.2) O50) 2-5E (lo) 4.7 (0.9) 3.4 (1.5) 

100.0 100.0 100.0 100.0 100.0 100.0 100.0 








“Includes shredded newspaper. 
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Section Il: Facility and Cow Assessments—C. Cow Assessments 


As the number of days since bedding was added _ condition were associated with housing type. 


increased, the percentage of cows assigned a Since operations with freestall or other multiple- 
hock score of 1 increased. Housing type, animal areas typically had more days since 
bedding type, and bedding quantity likely bedding was added/changed, these results are in 
influenced this relationship. The frequency and agreement with hock scores presented by 

type of bedding and bedding quantity/stall housing type. 


(Wa a=) cex=Jale-e(-Mey mere) C-M on mm alole @-Yerolc-M-lalem oh Malviitlel-y me) mel \ em lalet-M ol-re Collate MUL) 
added/changed 






Percent Cows 
Number of Days 


Less than 1 1to2 3to4 5 to 6 7 or More 


‘Sid | Std. Std. Std. Std. 
Error| Pct. Error Error Error Error 





























Hock Score Pct. Pct. Pct. Pct. 






































1 74.4 (3.2) 79.0 (4.5) | 83.8 (2.4) 

2 216° 27) 179 G7) 446 24) 

3 4.0 (0.9) 3.1 (0.9) | 1.6 (0.6) 
100.0 100.0 100.0 
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Section Il: Facility and Cow Assessments—C. Cow Assessments 


Percentage of Cows by Hock Score and by Number of Days Since Bedding was 
















PNXo[o[-To/[Od at-Tave[=Xe) 
Percent 
100 Hl Score=1 
|_| Score=2 ae 
: core=3 79.0 
77.5 . 
80 74.4 
59.8 
60 
40 34.3 
21.6 
19.8 
17.9 
20 . 14.6 
af 
Less than 1 1to2 3 to 4 5 to6 7 or more 


Number of Days 
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Section Il: Facility and Cow Assessments—C. Cow Assessments 


The percentage of cows by hock scores was percentage of cows had hock scores of 1 when 
associated with bedding quantity. As bedding no bedding was present than when the stall base 
quantity decreased until the stall base was was exposed. Operations that did not use 


mostly exposed, a lower percentage of cows had _ bedding were typically dry lot facilities on 


hock scores of 1. In addition, a higher which cows lie on dirt. 





i dari -Val tle (- Me) mere) WM ohm iloled @-ierolc--lacemep’mor-loleliaremeltr- lids -iclimeelarelidelamin 
majority of stalls 


Percent Cows 


Bedding Quantity/Stall Condition 


Base not Base not 

Exposed, Exposed, Base Base Mostly 

Bedding Bedding _ Exposed Exposed 
Level with Slightly | (Lessthan50 (More than 50 No Bedding 





Curb Dished Out. Present* 







Percent 














































Std. | esti: Std. Std. 

Pct. Error| Pct. Error| Pct. Error| Pct. Error} Pct. Error 

1 Ob 6 (2:0)516 79:5 (2.4) (2.6 james = (3:5) 1a 1.9) (4:2) 

Zz ligatae (2a el a tO.0-9.(1.9) 3208 3.2) (ael4 Se (co) 

3 ibksy (OKs) oy (0:8) Gale dL) Gr2e leo) 
Total 100.0 100.0 100.0 100.0 


*80.9 percent of operations on which no bedding was present were dry lot operations or operations with other 
multiple-animal areas. 
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Section Il: Facility and Cow Assessments—C. Cow Assessments 


Platform lengths of 75.0 inches or more were 


associated with the lowest percentage of cows 


assigned a hock score of | (34.8 percent). 






g. For tie-stall and stanchion operations, percentage of cows by hock score and 
oNVAr- WWZ=Ve-Ve (=m ole-lacelauim-lale jig) 





Percent Cows 


Average Platform Length (Inches) 


Less 75.0 : a 
than 60.0 _60.0-64.9 _65.0-69.9 _70.0-74.9_ _ or More _ 


Std. Std. Std. Std. | Std. 
Pct. Error| Pct. 
(6.9) 


























Error; Pct. Error| Pct. Error| Pct. Error 






Hock Score 








































1 73.0 64.1 (5.4) | 68.6 63.6 34.8 (8.3) 
2 22.2 (5.5) | 29.3 (5.7) | 25.4 (2.5)| 26.8 (3.1) | 63.5 (8.4) 
3 4\8°-(2.2) ) 6.6" (i7)| = 6.0 (11) 9.6 (2.0)8e aeons 








100.0 100.0 





100.0 100.0 





100.0 
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Section Il: Facility and Cow Assessments—C. Cow Assessments 








For Tie-stall and Stanchion Operations, Percentage of Cows by Hock Score 
and by Average Platform Length 























Percent 
100 
Mi Score=1 
| |Score=2 
CL |Score=3 
ay 73.0 
68.6 
64.1 63.6 63.5 
60 
40 34.8 
29.3 ay a 
22.2 
20 
6.0 
a 17 
0 Less than 60.0 60.0 to 64.9 65.0 to 69.9 70.0 to 74.9 75.0 or more 


Average Platform Length (Inches) 
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Section Il: Facility and Cow Assessments—C. Cow Assessments 


Stall length on freestall operations was not 


associated with specific hock scores. 


Ml aXe) am i -Y=1-) (11 Me) el e-1t (ol pl-mmm ol-taet-Vaje-le(-Me) mere) U-M o) Vm alolel @ Yeo] i-M-lule Mm oar Nl e-(e (dc 





Tate pda) 
Percent Cows 


Average Stall Length (Inches) 


Less 96.0 | ce 
than 82.0 82.0—85.9 86.0—91.9 92.0-—95.9 or More 


Hock Std. Std. Std. | = ate 
Score Error Pct. Error| Pct. Error| Pct. Error| Pct. Error 
1 72.3 (4.1) ~ (2.8) | 79.9. (4.5) | 64;3=8Gay 
2 24:1 (34) 17.7 (4.2) | 32:0. trea 
3 3.6 (0.9) 2.4 (0.7) 3.0 (ae 
Total 100.0 ; 100.0 100.0 





Stall width was not associated with hock scores. 


Wild =1cet-Yalt-\e(- Mey mere)’ CW oh Vm aleled @-yerolc-M-lilem oar W-le-(e(-Mie- TMU celan 


Percent Cows 


Average Stall Width (Inches) 


Less 50.0 
than 42.0 42.0-43.9 44.0-45.9 46.0-47.9 48.0-49.9 orMore 


Std. Std. Std. Std. Std. | 
Pct. Error] Pct. Error} Pct. Error] Pct. Error 


Pct. Error] Pct. Epes 









Hock Score 









































1 73.5 ( 75.5 ( 77.5 ( 74.9 ( 64.5 (4.4)| 65.6 (6.8) 
2 22.4 (4.4)| 21.4 (5.1)| 18.7 (2.7)| 21.0 (2.4)| 27.7 (4.3)| 27.0 (5.5) 
3 4.1 (1.4)] 3.1 (0.9)} 3.8 (0.9)| 4.1 (0.8)| 7.8 (1.6)| 7.4 (2.5) 
Total 100.0 100.0 100.0 100.0 100.0 100.0 
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Section Il: Facility and Cow Assessments—C. Cow Assessments 


Operations with stationary neck rails had a had moveable neck rails or no neck rails 
lower percentage of cows with hock scores of | (87.1 and 93.4 percent, respectively). 


(75.8 percent) compared with operations that 


J Piao) mia =\:*-) 11 e) L-Ye- Coat mm ol-Tuex-Val le [- Moy moco) Mo)’ mnloled @ (elo) ¢-W-lalom o)Ym ays o-Me) Mal-1e1.¢ 
rail 


Percent Cows 





Type of Neck Rail 


Stationary Moveable None 


a Std. Std. Std. 
Hock Score | Percent Error Percent Error Percent Error 





Although there appeared to be a trend toward to curb increased, no significant differences 


more hock lesions as the distance from neck rail = were found. 


k. For freestall operations, percentage of cows by hock score and by average 
distance from neck rail to curb 








Percent Cows 


Average Distance (inches) 

Less | 72.0 
than 60.0 60.0-65.9 66.0—71.9 or More 
Std. Std. Std. 

_Hock Score Pct. Error | Pct. Error | Pct. Error 
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Section Il: Facility and Cow Assessments—C. Cow Assessments 


Neck rail height was not associated with hock 


scores. 


id ste) am i g=\-1-1F-1] Me) ol-e- Lice) atom ol-lcex-Jalt-(e(-Meo) move) (Mm on’m aloler. @ tere) c--lile Mm ohare WA-1E-(e [1 





oI Claret-Mmigelarmaccier @e-li mom el-velellare m-JUL ar: [ex-) 


Percent Cows 


Average Distance (Inches) 


Less 50.0 
than 40.0 40.0—45.9 46.0—49.9 | orMore — 
Std. Std. Std. Std. 
Pct. Error Pct. Error Pct. Error Error 

























Hock Score Pct. 










1 80.8 (4.1) 83.4 (5.2) 
2 16.7 (3.6) 14.4 (4.2) 
3 25 (0.6) 2.2. (ea 





Operations that used PVC or other plastic pipe compared with operations that used locators 
for brisket locators had a lower percentage of made of wood, other materials, or did not have 
cows with hock scores of | and a higher brisket locators. 


percentage of cows with hock scores of 3 


iMate) mm i c=X-s-J C1] Me) ol-1e-L feat ol-1ger-1a¢-lol-Mo) mere) WM ohm aloled @-terelc-M-lale Moh Mal o\-Me) i 
brisket locator 


Percent Cows 


Type of Brisket Locator 


PVC or Other 


Concrete Wood Plastic Pipe Other None | 

















































Std. Std. Std. Std. Std. 

Pct. Error | Pct. Error| Pct. Error| Pct. Error) Pet. ror 

78.0 (10.4)|} 74.3 83.4 (2.9) 

16.1 (6.9)| 22.6 (3.2) 14.6 (2.5) 

3 5.9 (3.8); 3.1 (0.6) 2.0 (0.5) 
Total 100.0 100.0 
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Section Il: Facility and Cow Assessments—C. Cow Assessments 


The distance from the curb to brisket locator 


was not associated with hock scores. 


aM e) Mm i -1-*-1 C1 eo) e-1e- Lee) atm ol-]uer-1aic-le(- Moy meron” CM onvamitoler a-tere)«-M-liloM o\Var-N-1e-(0[-) 





foffje-laler-Miel ait medt| dom com ol at-).¢-1m (eler-} 0) g | 


Percent Cows 


Average Distance (Inches) 
























Less than 72.0 
66.0 66.0-67.9 68.0-69.9 70.0-—71.9 or More 
{reer Std. Std. Std. Std. 

Error Pct. Error Pct. Error| Pct. Error Error 






















1 74.2 63.1 717 952) 
2 22.6 (6.1) Bo (4.8 240 a) 
3 5 oe 08) ES GMO Le ES 





100.0 100.0 





The type of lunge barrier material was not 


associated with hock scores. 


o. For freestall operations, percentage of cows by hock score and by lunge 





barrier material 


Percent Cows 
Lunge Barrier Material 


Concrete Wood Cable Other None 

















































































pees | Std. Std. Std. Std. 
Sc Error Pct. Error’ Pct. Error| Pct. Error| Pct. Error 
1 68.7. (7.2) (2.8) | 69.5 (10.4)} 77.0 80.3 (3.0) 
2 25.9 (5.7) 055) (86) 20,5 (3.7). 168 (255) 
3 5.4 (1.8) 50 (1.8)/ 2.5 (06) | 2.9 (0.7) 

100.0 100.0 100.0 100.0 
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Section Il: Facility and Cow Assessments—C. Cow Assessments 





Curb height was not associated with hock 


scores. 





p. For freestall operations, percentage of cows by hock score and by curb height 
Percent Cows : , : 


Curb Height (Inches) 


Lees than 8.0 8.0-12.9 - 43.00rMore 


Std. Std. | Std. 
Hock Score | Percent Error Percent Error Percent Error — 








Curb widths of less than 6.0 inches were widths of 9.0 inches or more were associated 
associated with a lower percentage of cows with the lowest percentage of cows assigned a 


assigned a hock score of 1 (70.4 percent), while score of 3 (0.7 percent). 









ro Wil ae) A =~) 1] Me) ol-1e- Lice) at Mm ol-1cet-Vale-le (Mey mere) CM ohVm@uleled @-letelae-E-lilem eh melelaomUcelanl 


Percent Cows 


Curb Width (Inches) 





Less than 6.0 6.0—8.9 









86.3 (5.6) 











1 70.4 (5.1) 84.7 (2.5) 
2 25.3 (4.2) 13.0 (2.1) 13.0 (5.4) 
3 4.3 (1.3) 2.3 (0.6) 0.7 (0.4) 









100.0 100.0 
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Section Il: Facility and Cow Assessments—C. Cow Assessments 





The percentage of stalls with gutter grates was 


not associated with hock scores. 


r. For tie-stall and stanchion operations, eX cera) c-Ye (= Woy mere) VM ohm lolol @-Yorelc-M-lare| 





by percentage of stalls with gutter grates 


Percent Cows 


Percent Stalls with Gutter Grates 


















00 0.1-—49.9 50.0 or More 
oo > Sid. Std. 
Hock Score | Percent Error Percent Error Percent 









1 72.0 (3.8) 63.6 (4.1) 

2 30.9 (3.8) 212 (2.6) 30.0 (3.6) 

3 ae (1.4) 6.8 (1.6) 6.4 (1.2) 
100.0 





The presence of cow trainers was not associated 


with hock scores. 


s. For tie-stall and stanchion operations, percentage of cows by hock score and 
by use of cow trainers 






Percent Cows 


Cow Trainers 





Yes No 


Hock Score : Percent / Std. Error Percent Std. Error 
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Section Il: Facility and Cow Assessments—C. Cow Assessments 


The distance from the trainer to the gutter was 


not associated with hock scores. 


im ol mm t(-cie-1 | M-Tare My e-laveaal (ela me) el-1e-1i(olat-mm ol-laer-Vaic-e(-Me) meron Mey’ miloleL @ tele] c-a-Lile 





o\VAr- WW -1e-Ye(-Mel-ie- live: Miceliimre-llil-lm come lel accig 


Percent Cows 
Average Distance (Inches) 


Less than 46.0 46.0-49.9 50.0-53.9 _ 54.0 or More — 


Std. Std. Std. 
Pct. Error Pct. Error Pct. Error 

















































1 66.9 (64) | 676 (3.7) | 582 (58) | 57.3 (6.8) 
2 25 29 F(A Gye 74 (3.1) | 32.8 (4.6) | $26.5 eae 
3 7.9 (2.6) 5 Gemenc) 9.0") @9y) eo (2.3) 


100.0 


The distance from the trainer to the stall bed 


was not associated with hock scores. 


WP ate) mh (Ss 1 1 Late M1 Laresal(olame) ol-1e-1t(olarmm ol-lcer-lale-le(- Me) mete) me) ilolel @-yerela-W-lile, 


oMVAr- W-le-(e(-Meol(-je-laler-Micelirmee-lla=) mm col ol-e| 





Percent Cows 
Average Distance (Inches) 


Less than 58.0 58.0—59.9 60.0 or More 


Std. Std. Std. 
Error Error Error 


























Hock Score Percent Percent Percent 























{ 66.6 (5.7) 60.9 (5.2) 64.6 (3.5) 
2 28.6 (5.6) 29.8 (4.0) 27.4 (2.9) 
3 4.8 (1.5) 9.3 (2.4) 8.0 (1.5) 





100.0 
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Section Il: Facility and Cow Assessments—D. Comfort Assessments 


The season in which assessments were made did 


not impact hock scores. 


v. Percentage of cows by hock score and by season 


Percent Cows 





Season 


Spring Summer 


Hock Score Percent Std. Error Percent Std. Error 
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Section Il: Facility and Cow Assessments—C. Cow Assessments 


D. COMFORT ASSESSMENTS 








Note: Data for all estimates in Section II were 
obtained from operations with 30 or more cows 
that completed the cow comfort assessment. 
Housing types in this section refer to the 
buildings or areas that housed the majority of 
fresh (recently calved) cows. For most 
operations, these housing areas also housed the 


majority of lactating cows. 


Note: Differences in this section were analyzed 
using STATA and SUDAAN software. P values 
less than 0.05 were considered statistically 
significant (see Section HI: Methodology, 

p 156). 


Four comfort parameters were assessed: 
perching (standing with the front feet inside the 
stall), standing (with all feet inside the stall), 
lying, and the cow comfort index (the proportion 
of cows in contact with a stall that are lying 
down). Assessments were completed at a single 
point in time and conducted no earlier than 

2 hours after milking and no later than 2 hours 
prior to the next milking which removed the 
impact of major cattle movements from the 


assessments. 





1. Cows assessed 


Comfort parameters were evaluated on 485 


operations, and the pens and areas evaluated 


housed 52,490 cows. The majority of operations 






Parameter Tie Stall 
Total number of 
operations 
assessed 

Total number of 
cows assessed 
Average 
number of cows 
assessed per 
operation/pen 




















132 / Dairy 2007 


EWM [Uli] of=1 mop me) el-Ve-1iolal-w- lle mere) WW: Lt-(-1-s-1-10 col merolari co) gam ohm arellrilire Mm ayd ols) 


Stanchion Freestall 


(290) and cows (39,014) assessed were on 


freestall operations. 






Housing Type 
Other 
Multiple- 

animal 






D 











Section Il: Facility and Cow Assessments—D. Comfort Assessments 


For the majority of operations (72.2 percent) the 
pen being assessed housed cows of all lactation 


stages. 





eM nd -1cer-Jalf-(e(-Me) me) el-1e-ld(olil-wmohvm ay) ol Moy mero)’ VM ol-1 late Wr--1-J--1-J-(oW-lale Moh marelecyiare mats ols 


Percent Operations 


Housing Type 
Other 
Multiple- All 
Freestall Dry lot animal Area Operations 


Cows Std. Std. Std. | Std. 
Assessed > Pet. Error | Pct. Error Pe. Error 
Early lactation 







(1 to 90 days in 13:4 2.0) 
milk) 

Midlactation 

(91 to 180 days Ti ele) 
in milk) 

Late lactation 

(more than 180 4.1 (1.4) 
days in milk) 

eee 72.2 (2.7) 
Other 210 ee) 
Total 100.0 
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Section Il: Facility and Cow Assessments—D. Comfort Assessments 





2. Season and 
temperature 


About 4 of 10 freestall operations (42.6 percent) | Approximately 50 to 60 percent of operations 
and all operations (40.4 percent) were at with dry lot and other multiple-animal areas 
95.0 percent or more of the maximum number of — were at less than 85 percent of the maximum 


cows ever housed in the pen or area. number of cows ever housed in the pen or area. 


c. Percentage of operations by percentage of maximum number of cows ever 
akoyerx-to (am tal-m ol-1a Meo) mr-1c-r-Mer-larem eo) mareleriiire mad e=) 





Percent Operations 


Housing Type 
Other 
Multiple- All 
Freestall Dry lot animal Area Operations" 















Percent 
Maximum 

Number of 
Cows 


Less than 85.0 
85.0 to 94.9 
95.0 or more 


Total 





Increases in temperature (1.e., heat stress) have Although assessments of most housing types 
been associated with decreases in duration of were split about equally between spring and 
lying in dairy cows (Zahner et al., 2004). The summer, the majority of stanchion operations 
implementation of heat abatement methods, (74.7 percent) were assessed during spring. 


such as shade, fans, and misters, can decrease 
heat stress in cattle, which can occur in any 


region of the United States during summer. 
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Section Il: Facility and Cow Assessments—D. Comfort Assessments 





FW od =1aer-lale-Ve(-Me) me) el-1e-li(ol atm e)’m-J-1- loli me) m-F-t-1-1-s-Janl-lalar-lile mop mareler-diare mays of 


Percent Operations 




















































Housing Type 
Other 
Multiple- 
animal All 
_ Tie stall Stanchion Freestall Dry lot Area Operations 
Season | Pct. Error) Pct. Error| Pct. Error| Pct. Error) Pct. Error) Pct. Error 
Spring 51.7 (5.5)| 74.7 (8.1)| 54.4 (4.0)| 42.6(12.7)) 39.0 (9.2)| 54.6 (2.9) 
Summer 48.3 (5.5)| 25.3 (8.1)| 45.6 (4.0)| 57.4(12.7)| 61.0 (9.2), 45.4 (2.9) 
Total 100.0 100.0 100.0 100.0 100.0 100.0 





The operation average temperature at the time the two types of operations might have been 


of assessment was higher for dry lot operations assessed in different seasons. 


than stanchion operations, possibly because the 


b. Operation average temperature at time of assessment, by housing type 





Operation Average Temperature (°F) 


Housing Type 
Other 
Multiple- 
animal All 
Tie stall Stanchion Freestall Dry lot Area Operations 















Std. 
Error 


65.3. (1.3) 


Std. Std. Std. Std. 
Avg. Error| Avg. Error| Avg. Error | Avg. Error 
GOome (2:6 shoo: ce) in e0.o8) (2.9); 64-9 (2.4) 


64.8 (0.8) 
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Section II: Facility and Cow Assessments—D. Comfort Assessments 


The majority of all operations were assessed 70 degrees, and more than 4 of 10 dry lot 
when the temperature was between 60 and operations (44.0 percent) were assessed when 
80 degrees; however, the majority of stanchion the temperature was 80 degrees or higher. 


operations were assessed between 50 and 


c. Percentage of operations by temperature at the time of assessment and by 





aKoder-iate Mavg ol: 
Percent Operations 





























































































Housing Type 

Other 

Multiple- - 

animal — All 

Tie stall Stanchion Freestall lot Area Operations 

Temperature Std. Std. Std. Std. Std. Std. 
aa Pct. Error| Pct. Error| Pct. Error) Pct. Error| Pct. Error] Pct. Error 
Less than 50 | 11.1 ( 17.4 ( Waray 11.0 (5.3) 17.8°(8:1) | 1420 
50 to 59 15.6 (3.8) 1° 23.4 (8.6); 10:2 (2.1) |: °9.7 (5:8))-18.7 (8:1) | 14-6 
60 to 69 25.6 (5.0)) 29.3(10.1)) 25.4 (3.7)| 16.3 (7.3)| 19.9 (8.4)|"25:4ntaear 
70 to 79 39.9 (9.4) |°13.2 (5.9) 28.0 (3:7); 19.0" (9.0) 1.31.9 (9,1) 1. 30.6 7s 
80 or above 7.8 (2:8)) 16:7 (7.1)) 19.8 (3.3) | 44.0 (14.2) 17:7 (6:1) 15:4 e( 2a 
Total 100.0 100.0 100.0 100.0 100.0 100.0 
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Section Il: Facility and Cow Assessments—D. Comfort Assessments 


a 


3. Timing 


Since movement of cows around the time of milking was well above 2 hours for all housing 
milking can impact cow comfort assessments types, ranging from 5.1 hours for freestall 
(Cook et al., 2005), assessors were advised to operations to 6.2 hours for multiple-animal area 
perform assessments no earlier than 2 hours and tie-stall operations. The time until next 
after milking and no later than 2 hours prior to feeding ranged from 4.0 hours on stanchion 

the next milking. operations to 8.3 hours on freestall operations. 


The operation average time since the last 
milking was more than 2 hours for all housing 


types. The operation average time until the next 


a. Operation average time of assessment in relation to feeding and milking, by 





Kol OEY Tate Mi avg o-) 
Operation Average Time (Hours) 



























































Housing Type 
Other 
Multiple- 
animal All 
Tie stall Seon Freestall lot Area Operations 
. Std. Std. Std. Std. Std. Std. 
Hours... Pct. Error Pet. Error; Pct. Error) Pct. Error| Pct. Error) Pct. Error 
Since last 
4.6 oh Oa 
milking a) ie (3 
Until next 
; O7o)} 6.2.°(0-6) 1 S.7 ea 2 
aie 6.2 (0.3) 5.8 (0.5) (0.6) (0.2) 
Since last 
oe (Glas! 43 5102 
feeding ue (UE) (1.8) (0.2) 
Until next 


6.4 (0.3) 


5.2 (0.6) 73. (0.7) 


feeding 
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Section Il: Facility and Cow Assessments—D. Comfort Assessments 


Approximately 90 percent of operations were 


assessed 2.0 hours or more after the last milking. 


oP at-Ycex-valt-(e[- me) me) el-Te-lilelil-moy Milli) el mel mie eee eae 





EASI-tt ula me meelalel trea cclom-lalem ey mulelectinre mal ol-) 


Percent Operations 














































































Housing Type 

Other 

Multiple- 

animal All 

Tie stall Stanchion  Freestall lot Area Operations 

Number Std. Std. Std. Std. Std. 
of Hours Pct. Error Pct. Error) Pct. Error) Pct. Error; Pct. Error 
Fewer 
than 2.0 TAcert 10.6 ; 8.2 (1.9) 
2.0 to 3.9 21.9 (4.9)| 19.5 (7.8)| 29.7 (4.1)| 47.2 (14.4)| 38.5 (9.3)| 26.6 (2.8) 
4.0 to 5.9 29.5 (5.1)| 27.1 (8.4)| 29.9 (3.8) | 25.5 (11.8) | 35.6 (9.0) 1) 29:45am 
6.0 or more} 37.0 (5.4)| 42.8 (10.7)| 35.1 (3.9)} 25.8 (9.0)} 23.7 (8.7)| 35.8 (3.0) 
Total 100.0 100.0 100.0 100.0 
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Section Il: Facility and Cow Assessments—D. Comfort Assessments 





Only 6.0 percent of all operations were assessed 


fewer than 2.0 hours before the next milking. 


c. Percentage of operations by number of hours until next milking that 
ESTAS) mE mere) alo [UCei (to M-Talem ohtmaleleriiare mays of-) 
Percent Operations 


Housing Type 


Other 

Multiple- 

animal All 
Tie stall Stanchion  Freestall Dry lot Area Operations 


































































Number Std. Std. Std. Std. Std. : 
of Hours Pct. Error} Pct. Error} Pct. Error| Pct. Error) Pct. Error| Pct. Error 
Fewer 

eG Crome 4 77) (emt inG) \amieca 4-5) 163.5. (7.9)|@.6.0 9( 182) 
2.0 to 3.9 oO 1\i2 0215-2) 1G, beataoy. 9.2 (6719) 17.6 42.3) 
4.0 to 5.9 SUL Ay ieoe om 3.5) (914.40 me) 1b 20.621(601) |) 26.2. 8(2 6) 
6.0 or more 42.4 (10.6) 623 (11.0) epo.7 (107191 50.2 3) 
Total 00.0 100.0 100.0 100.0 
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The delivery of feed also influences cow Approximately 25 percent of assessments were 


movement and can impact cow assessments. conducted in each of the time periods listed in 
Although there were guidelines for doing the the following table. 
assessment relative to milking, no restrictions 


were placed relative to feeding. 


d. Percentage of operations by number of hours since last feeding that 
FUX-Y-t-x-Jan(-Val mye tMmerelavelleac-rem-lareme)Vmurel¥cyiare Marg ol: 





Percent Operations 


Housing Type 
Other 
Multiple- 
animal All 
Tie stall Stanchion Freestall lot — Area Operations 





















Number 







Std. Std. Std. Std. Std. Std. 
of Hours Pct. Error} Pct. Error| Pct. Error) Pct. Error Pt, Error| Pct. Error 
Fewer 
ee, Sie0 Ziel a( PAPAS WA (fit VBS), OS Keys 24.5 (2.9) 
2.0 to 3.9 21-0 (51) 4 2/2889) 30.2 (13.0)} 34.9 (9.0)} 27.8 (2.8) 
4.0 to 5.9 leighton? VOE25 Oa Sh) 18.7. (8.6)| 17.8- (7.2)) 27a 


6.0 or more | 21.0 (4.7)| 10.0 (5.6) 28.2 (14.5)| 31.8 (10.7)| 20.6 (2.6) 


Total 100.0 100.0 00.0 100.0 100.0 
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More than 4 of 10 operations (44.0 percent) 


were assessed 6.0 or more hours until the next 


feeding. 





Wi ad -YKex-Yal e-Le(-Meoy me) \-1e-lilolal-Mon malelilel-lmelmalelUlecm isl i/mrl-) ¢mc-t-1e/ ile matte ls 
FL Y-Y-t-t-1aaC-val mc mero) aveleceac-(olr-lalem oh marelvcyiare mays l=) 


Percent Operations 




































































Housing Type 
Other 
Multiple- 
8 animal All 

_ Tie stall Stanchion  Freestall Dry lot Area _ Operations 
Number | sta. Std. Std. Std. Std. Std. 
of Hours Pct. Error) Pct. Error| Pct. Error| Pct. Error| Pct. Error) Pct. Error 
Fewer 
et 25.7 (5.1)| 30.7(10.2)} 15.7 (3.4)| 5.4 (3.5)| 20.9(10.6)| 21.4 (2.8) 
0g 6 1622045) 162917 1) 12.5 23)) 862 (2.9) 0.4 7(03)1° 15.9 (2.2) 
4.0 to 5.9 14.1 (4.0) | 33.0(10.5)| 18.7 (3.1) 22.3 (8.0)| 18.7 (2.5) 
6.0 or more | 38.2 (5.5)}| 20.1 (9.1)| 53.1 (4.2) 56.4 (10.4)| 44.0 (3.2) 
Total 100.0 100.0 100.0 100.0 100.0 
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4. Comfort Note: All estimates in this section were derived 


parameters— from operations with freestalls, which included 
perching, standing, some operations that reported having freestalls 
lying, and cow in other multiple-animal areas. 
comfort index 


Cows have multiple activities during the day 


including eating, milking, socializing, and lying. 


A video of 208 cows in 17 freestall operations 


was analyzed to determine time budgets for 


cows. The single largest amount of time was 
spent lying in a stall (11.3 hours; range 2.8 to 
17.6 hours). On average, cows ate for an 
average of 4.4 hours per day (range 1.4 to 8.1 
hours). Cows spent an average of almost 3 hours 
a day standing in a stall (range 0.3 to 13.0 
hours) [Cook, 2010]. 


Dairy Cow Time Budget 


Drinking 
0.4 hr 


Stand alley 
2.4 hr 





Milking 
2.6 hr 


Stand stall 
2.9 hr 


Eating 
4.4 hr 
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Multiple measures have been evaluated to 
determine how well facilities are designed based 
on cow use. The goal of research regarding 
these measures is to be able to make an 
assessment at a single point in time that reflects 
activity throughout the day. In this report, the 


following four measures are considered: 


1. Percentage of cows in the pen that are 
perching. 

2. Percentage of cows standing with all four 
feet in the stall. 

3. Percentage of cows lying in the stall. 

4. Cow comfort index (CCI). 


Perching is the term used to describe cows 
standing with both front feet in a stall. Perching 
occurs when cows enter and exit a stall, but 
prolonged perching suggests problems with 
management. Associations found in the analysis 
of these data showed that increased perching 
was associated with decreased bedding quantity, 
increased temperature, shorter stall lengths, 
decreased time since feeding, and more cows 
per stall (Lombard et al., 2010). Although the 
distance of the neck rail to the rear curb has 
been associated with perching (Tucker et al., 
2005; Bernardi et al., 2009; Fregonesi et al., 
2009), no such association was found in this 


study. 


The CCI is the number of cows lying in a stall 
divided by the number of cows in contact 

(i.e., perching, standing, or lying) with a stall. 
Overton et al. (2003) suggested that a target CCI 
should be around 85 percent of cows lying in a 
stall when measured | hour after milking, which 


coincides with peak lying activity. 





Increased perching has been associated with 
shorter stalls (Tucker et al., 2004; Lombard et 
al., 2010), narrow stalls (Tucker et al., 2004), 
more restrictive neck rail placement (Tucker et 
al., 2005; Fregonesi et al., 2009), decreased 
stocking density (Hill et al., 2009), and higher 
ambient temperatures (Overton et al., 2002; 
Zahner et al., 2004). Shorter distances from the 
rear curb to the neck rail are associated with 
increased perching, while longer distances may 
lead to more standing fully in the stall (Tucker et 
al., 2005; Fregonesi et al., 2009; Lombard et al., 
2010). When the neck rail is removed and cows 
are allowed to stand fully in the stall, gait scores 
are improved (Bernardi et al., 2009). Increased 
standing in stalls has been associated with stall 
base and bedding types, with cows spending 
more time standing on rubber mats or mattresses 
(Tucker et al., 2003; Cook et al., 2004). 
Increased lying behavior has been associated 
with sand bedding compared with organic 
bedding types and during cooler months 
(Lombard et al., 2010), although cows without 
prior experience lying on sand spend less time 
lying (Manninen et al., 2002; Tucker et al., 
2003; Norring et al., 2010).. 


The CCI has been the most popular index used 
to evaluate the comfort of dairy cows. However, 
no studies have found an association between 
CCI and lying times. The reciprocal of CCI 
(1-CCI), or stall standing index, was 
significantly associated with stall standing times 
when conducted 2 hours prior to milking and 
may be an indicator of increased lameness 
(Cook et al., 2005). 
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A higher percentage of cows were observed operations (8.1 and 39.6 percent, respectively), 


perching and standing with all four feet in stalls the CCI was not different. This finding suggests 


on freestall operations (8.5 and 10.0 percent, that the numbers of cows lying in stalls as a 
respectively) than on operations using other percentage of those touching a stall were not 
multiple-animal areas (3.7 and 0.8 percent, different in the two housing types. Cows in other 


respectively). Although on operations with other  multiple-animal area housing had additional 
multiple-animal areas the percentage of cows bedding choices. 


lying was much lower than in freestall 


FW ad =1 cex-Vale-le[- Me) mere) oh’mere)iiiiolamer-le-lil-1\-1mr-larem ehymureleriiare mats ol- 





Percent Cows 
Housing Type 
Other Multiple- All 
Freestall - animal Area i. Operations 




















| : Standard | _ _ Standard Standard 
Parameter Percent Error Percent Error Percent Error | 





Perching Sid (0.7) 
Standing 9.6 (1.1) 
Lying 35:3 (1.7) 


CCl 
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Stall-base type did not have a significant impact 


on any comfort parameter. 








oP at -1 cera (e(-Me) meron) Moh’ mexelinicolamor-le-liit-1¢-)mr-lalem oh am ays el: We) Mye-]| Mot 







Percent Cows — 


ype of Stall Base. 


irt  RubberMat Mattress 


+} Pet. Error | Pct. Error 


Other 


Std. |. Std. Std. 
Pct. Error 

















Perching 9.6 (1.6) 
Standing 10532 (3.09) 
Lying 40.9 (3.6) 


CCl 








Photo courtesy of Dr. Jason Lombard 
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The percentages of cows perching were similar 
across all bedding types. Standing in stalls was 
observed for a lower percentage of cows when 
straw, coarse sand, composted manure, or no 
bedding was used compared with most other 


bedding types. A higher percentage of cows 


were lying when in stalls bedded with coarse 


sand (48.0 percent) compared with cows in 
stalls bedded with straw, composted or dried 
manure, or “other” bedding types (33.6, 30.2, 
28.5, and 30.8 percent, respectively). With the 
exception of composted manure, the CCI was 
highest for operations that bedded with coarse 
sand compared with all other bedding types. 


(eM a=) ex=Ja) ¢-(e[- Me) mero)’ (-Mehtmece)iuicolam@er-le-lauil-1(-1mr-lacem ohm el-veleliale Marg ol= 





Percent Cows 









































Bedding Type 
Fine Composted Dried 
Straw Sawdust Sand Coarse Sand Manure Manure Other* 
Std. Std. Std. Std. Std. Std. 
Pct. Error| Pct. Error| Pct. Error) Pct. Error; Pct. Error] Pct. Error 

Perching 8.4 (1.5) Ta2. “ibemey” g/ 45) 5.9 (0.9) 
Standing 6.6 (1.4) | 14.9 (2.6) 14.1 (4.4)| 10.4 (2.4) 
Lying 33.6 (4.6) | 42.1 (2.8) 28.5 (6.7)| 30.85 (4a 
CCl 65.6 (3.4) 49.0 (12.4); 65.4 (4.7) 








*Includes shredded newspaper. 


Days since bedding was changed was not 
associated with perching, standing, or CCI. A 
higher percentage of cows on operations that 
had changed bedding | to 2 days before the 
assessment were lying (46.8 percent) compared 


with cows on operations on which bedding was 








146 / Dairy 2007 









changed 7 or more days before the assessment 
(34.5 percent). Increased frequency of bedding 
changes was not always associated with an 
increased percentage of cows lying or increased 
Cel 
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ro Md -Vaex-Vaie-(e(- Me) mere) CM ohVmexolinicolam el-le-liil-1(-1mr-lalem o)’mnlelitlel:) mel mel-Ne-M-y ales) 





lot =veCol fate BYre-t-w-Lelel-Vel(edar-lale|-ve| 


Percent Cows 
Number of Days 


Less than 1 1to2 3 to 4 5to6 7 or More 


Std. Std. Std. Std. Std. 
Error Error Error Error Error 





































Parameter | Pct. Pct. Pct. Pct. Pct. 





Perching 9.4 (1.7) 
Standing 10.7 (2.4) 
Lying 34.5 (2.9) 


CCl 


The percentage of cows perching in stalls was 
higher when the stall base was not exposed, 
bedding level with curb or base not exposed, 
bedding slightly dished out (8.2 and 10.2 
percent, of cows, respectively) than when the 
stall base was less than 50 percent exposed (6.0 


percent). Bedding quantity/stall condition was 


not associated with standing or lying parameters. 


The CCI was higher when bedding was level 
with the curb (74.2 percent) than when bedding 
was slightly dished out or more than 

50 percent of the base was exposed (63.7 and 


66.2 percent, respectively). 


e. Percentage of cows by comfort parameter and by bedding quantity/stall 





condition in the majority of stalls 


Percent Cows 


Bedding Quantity/Stall Condition 


Base not Base not 
Exposed, Exposed, Base Exposed Base Mostly 
Bedding Level Bedding Slightly (Lessthan50 Exposed (More 


with Curb 
Std. 
Pct. Error 












Parameter 
Perching 


Standing 
Lying 
CCl 


Dished Out Percent) 


Pct. Error 










than 50 Percent 









Std. Std. 
Pct. Error 


6.6 (1.0) 
18 (2.5) 
36.0 (5.7) 
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See 


Stall length was not associated with any comfort 


parameter. 






1m d=) cex-Vat-\e(- Mo) mere) Cm oh mere )iaicolamer-le-litl-1\-)m-lilem oar WA-Te-le (“Lm lare Lan) 


Relea! Cows _ 









Averee Stall Length (inches): 


Less 
than 82.0 

of ‘Std. 

Parameter | Pct. Error} 


82.0-85.9 





86. 0-91 9 92.0-95.9 








































Perching Ti Omm(ded) TiXe) 1G! 0) | 6.3 (1.4) 
Standing 6:07 21128) 14.4 (6.4)} 12.1 (2.8) 
Lying 29.6 (5.8) 40.3 (7.0)| 47.3 (3.8) 
CCl 66.9 (4.4) 64.5 (10.7)| 72.0 (3.8) 








Photo courtesy of Dr. Jason Lombard 
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There were no differences in the percentage of widths were less than 50.0 inches. Although a 
cows perching or standing in stalls based on stall _ linear trend was not observed, the CCI was 
width. The percentage of cows lying was higher __ higher for stall widths of 50.0 inches or more 
on operations with stall widths of 50.0 inches or | compared with stall widths of 44.0 to 45.9 


more (58.6 percent) compared with the inches and 48.0 to 49.9 inches. 


percentage of cows on operations in which stall 


fo Md cet-lal ele (-Moymere) Mon mereliiicolam@ er-le-liilciclar- liom ola W-le-(e (Mel ice lie 





Percent Cows 


Average Stall Width (Inches) 


Less 50.0 
than 42.0 42.0-43.9 44.0-45.9 46.0-47.9 48.0-49.9 orMore 


Std. Std. Std. Std. Std. 
Pct. Error| Pct. Error} Pct. Error} Pct. Error| Pct. Error| Pct. Error 
eS 124) (0.8)| 9.4 (1.5) (1.0) 1.4) 











Parameter 

















Perching 7.8 (0. 8 (115) 7a 2a Ay el ew de) 
Standing TAn20K 817 (17)| 123.0.9)|' 9.6 (26)) 6.7 (2.2) 9.0 (1.6) 
Lying 35.9 (7.0)| 39.1 (3.2)| 40.2 (2.4)| 35.7 (4.0)| 25.9 (4.8)| 58.6 (7.2) 
CCl 70.2 (2.3)| 71.7 (2.7)| 65.0 (3.8)| 68.1 (4.3)| 65.1 (4.5)| 74.4 (1.0) 
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The type or presence of a neck rail did not of a stationary or moveable neck rail (9.7 and 
impact the percentage of cows perching or the 11.9 percent, respectively). Similarly, a lower 
CCI. A lower percentage of cows were standing percentage of cows were lying when no neck rail 
in the stall when no neck rail was present was present compared with operations with 


(4.0 percent) compared with either the presence __ stationary or moveable neck rails. 


aM a =1cex-1al fle (-Moy mero -m ohmerolinicolam ey-le-Tii(-1(-1mr- ile mo) mit-ve Mela ol 





Percent Cows 
Neck Rail Type 


Stationary Moveable None 
Std. Std. 


















Std. 












Parameter Percent Error Percent Error Percent Error 
Perching She) (133) 
Standing 4.0 (1.2) 
Lying 19.6 (4.1) 


CCl 


There were no differences in comfort parameters 


based on neck rail distance from the curb. 


i. Percentage of cows by comfort parameter and by average distance from neck 
rail to curb : 





Percent Cows 


Average Distance (Inches) 


Less 72.0 
Than 60.0 _ 60-65.9 66.0-71.9 or More 
Std. Std. 
Pct. Error Pct. Error 


















Parameter 





Perching 6.2: (ian 
Standing 4 ea (2.9) 
Lying 38.4 (5.9) 


CCl 
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Neck rail height was not associated with any of 


the reported comfort parameters. 


j. Percentage of cows by comfort parameter and by average distance from neck 





eV com ey-LoLollale M-{UTar-(er-) 


Percent Cows 


Average Distance (Inches) 


Less 50.0 
than 40 40.0—45.9 46.0—49.9 or More 


Pct. Error | Pct. Error 


















Parameter Pct. Error 


Perching 6.0 iso) 
Standing 10.65 24(5.1) 
Lying Zien oo) 


CCl 


The presence of a brisket locator or the locator (32.6 percent) compared with operations that 
material did not affect the percentage of cows had brisket locators made of wood 
that were perching, standing, or the CCI. (41.9 percent) or PVC or other plastic pipe 


However, operations that did not have a brisket (46.4 percent). 


locator had a lower percentage of cows lying 


k. Percentage of cows by comfort parameter and by type of brisket locator 





Percent Cows 































Type of Brisket Locator 
PVC or Other 
Concrete Wood Plastic Pipe _—Other None 
. Std. Std. Std. Std. Std. 
Parameter | Pct. Error| Pct. Error| Pct. Error Error Error 





Perching (1.4) 
Standing (1.6) 
Lying (2.9) 


CCl 
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The percentage of cows perching, standing, or Operations with a distance of 66.0 to 
lying was not different based on the distance of | 67.9 inches from curb to brisket locator had the 
the brisket locator from the rear curb. highest CCI (79.2 percent) 


il ad-Ycex-Vaie-(e(- Me) Meco) CM ohmeroluricolamer-le-liit-1(-lmr-lilem ona NU-1e-(e (Mel ic lie Mm icelui mela em ce) 





brisket locator 


Percent Cows 


Average Distance (Inches) 


Less than 72.0 

66.0 66.0—67.9 68.0-—69.9 70.0-—71.9 or More 
Std. Std. Std. Std. 
Error Error Error Error 
































Parameter | Pct. Pct. Pct. Pct. Error 









Perching (1.2) 
Standing (5.0) 
Lying (4.6) 


CCl 


The presence of a lunge barrier or its material barrier had a lower percentage of cows lying 


did not affect the percentage of cows standing or (30.8 percent) compared with “other” lunge 


the CCI. Operations with a cable lunge barrier barriers or no lunge barriers (43.4 and 
had the lowest percentage of cows perching 41.8 percent, respectively). 


(3.5 percent). Operations with a wood lunge 


aM a -Jues-valle(- Mel mere\ CM on’ mereliiliolam el-Te-liit-i¢-1mr-lavem ona Ulale(-Mor-lae(:TmrirclCvare]| 


Percent Cows 









Lunge Barrier Material 


Concrete Wood Cable Other _ 7 None - 


Std. Std. Sid. | ~—Ss«SStd. Std. 
Pct. Error| Pct. Error}; Pct. Error| Pct. Error| Pct. Error 





















Parameter 


























Perching 8.5 (0.9) 
Standing 10D. 4285 
Lying 41.8 (2.3) 


CCl 
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Curb heights of 13.0 inches or more were 12.9 inches. Curb height was not associated with 
associated with a lower percentage of cows the percentage of cows standing in stalls or with 


perching (4.8 percent) and lying (25.5 percent) the CGI 


compared with curb heights of 8.0 to 










Pacer sal e-le(-mo) mero -Molmerolinicolamer-le-luii-)(-lmr-laeM elmo laemallie lait 








_ Percent Cows | 


y Curb Height (Inches) 







than 8.0 
Std. 
Error. 


 B.0-12.9 





Error 










Percent 





_Parameter__| Percent _ 
Perching 4.8 te) 


Standing 0A (On) 


Lying 








Photo courtesy of Dr. Jason Lombard 
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Curb width was not associated with any of the 


measured comfort parameters. 


ro ad-Vcer-1nic-(e(-Meymee) meo)’meeliiliolam@ er-le-liil-iclmr- Liem ey meeleom ure lig 


Percent Cows 
Curb Width (Inches) 


Less than 6.0 6.0—8.9 9.0 or More 
Standard Standard Standard 
























Parameter Percent Error Percent Error Percent Error 
Perching 8.1 (1.1) 14.0 (5:2) 
Standing 7.8 (1.7) 9.0 (3.4) 
Lying 43.3 (4.3) 36.4 (2.5) 39.0 (5.4) 
CCl 66.9 (2if) 63.0 (10.6) 








Season had a significant impact on the lower in spring than in summer, while the 


percentage of cows perching, lying, and on the percentage of cows lying and the CCI were 


CCI. The percentage of cows perching was higher in spring than in summer. 


OM ad =1Kex-val tle [- Mey mere)W CM ehmere)iiicolamel-Te-litl-1(clmr-lale mel mist: rel g) 


Percent Cows 
Season 


Spring Summer 


Percent Std. Error 















Parameter Percent Std. Error 


Perching 
Standing They (2.1) 
Lying 32.3 (2.4) 


CCl 
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ed-vcer-valr-e(-Me) mere) CMe) mere liiicolam@ a-(e-liil-1Clm- lire Me) meol-t- Cfo) a] 


Percent 
100 


Parameter 
HW Perching 





Spring Summer 


Season 
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SECTION III: METHODOLOGY 


A. NEEDS ASSESSMENT 





NAHMS develops study objectives by exploring 
existing literature and by contacting 
stakeholders about their informational needs and 
priorities during a needs-assessment phase. The 
objective of the needs assessment for the 
NAHMS Dairy 2007 study was to conduct a 
national survey to collect information from 

U.S. dairy producers and other dairy specialists 
about what they perceived to be the most 
important dairy health and productivity issues. A 
driving force of the needs assessment was the 
desire of NAHMS researchers to receive as 
much input as possible from a variety of 
producers, industry experts and representatives, 
veterinarians, extension specialists, universities, 


and dairy organizations. 


Focus group teleconferences and meetings were 


held to help determine the focus of the study. 


Teleconference, March 30, 2006 


National Johne’s Working Group 


Louisville, KY, April 2, 2006 
National Johne’s Working Group 


National Institute for Animal Agriculture 


Louisville, KY, April 3, 2006 
National Milk Producers Federation 


Animal Health Committee 


Teleconference, December 15, 2006 


Bovine Alliance on Management and Nutrition 


In addition, a needs-assessment survey was 
designed to ascertain the top-three management 


issues, diseases/disorders, and producer 
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incentives from producers, veterinarians, 
extension personnel, university researchers, and 
allied industry groups. The survey, created in 
SurveyMonkey, was available online from early 
February through late April 2006.The survey 
was promoted via electronic newsletters, 
magazines, and Web sites. Organizations/ 
magazines promoting the study included “Dairy 
Herd Management—Dairy Alert,” “Dairy Today,” 
‘“Hoard’s Dairyman,” NMC, “Journal of the 
American Veterinary Medical Association,” and 
the American Association of Bovine 
Practitioners. Email messages were also sent to 
cooperative members of the National Milk 
Producers Federation as well as State and 
Federal personnel. A total of 313 people 
completed the survey. Universities/extensions 
accounted for 23 percent of respondents, 
producers accounted for 22 percent, and 
veterinarians/consultants accounted for another 


20 percent. 


Fort Collins, CO, May 18, 2006 
CEAH Focus Group meeting 


Draft objectives for the Dairy 2007 study, using 
input from teleconferences, face-to-face 
meetings, and the online survey, were drafted 
prior to the focus group meeting. Attendees 
included producers, veterinarians, and 
university/extension and government personnel. 
The day-long meeting culminated in the 


formulation of eight objectives for the study: 


1. Describe trends in dairy cattle health and 


management practices, 


Section Ill: Methodology 





NO 


. Evaluate management factors related to 

cow comfort and removal rates, 

3. Describe dairy calf health and nutrition 
from birth to weaning and evaluate heifer 
disease prevention practices, 

4. Estimate the prevalence of herds infected 
with bovine viral diarrhea virus (BVD), 

5. Describe current milking procedures and 

estimate the prevalence of contagious 


mastitis pathogens, 


B. SAMPLING AND ESTIMATION 


6. Estimate the herd-level prevalence and 
associated costs of Mycobacterium avium 
subspecies paratuberculosis (Johne’s 
disease), 

7. Describe current biosecurity practices and 
determine producer motivation for 
implementing or not implementing 
biosecurity practices, and 

8. Determine the prevalence of specific food 
safety pathogens and describe 


antimicrobial resistance patterns. 





1. State selection 


The preliminary selection of States to be 
included in the study was done in February 
2006, using the National Agricultural Statistics 
Service (NASS) January 27, 2006, Cattle 
Report. A goal for NAHMS national studies is 
to include States that account for at least 

70 percent of the animals and producer 
population in the United States. The initial 
review of States identified 16 major States 
representing 82.0 percent of the milk cow 
inventory and 79.3 percent of the operations 
with milk cows (dairy herds). The States were: 


California, Idaho, Indiana, lowa, Kentucky, 


Michigan, Minnesota, Missouri, New Mexico, 
New York, Ohio, Pennsylvania, Texas, Vermont, 


Washington, and Wisconsin. 


A memo identifying these 16 States was 
provided in March 2006 to the USDA-APHIS- 
VS-CEAH Director and, in turn, the VS 
Regional Directors. Each Regional Director 
sought input from the respective States about 
being included or excluded from the study. 
Virginia expressed interest in participating and 
was included, bringing the total number of 
States to 17. 
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Section Ill: Methodology 





2. Operation 
selection 


The list sampling frame was provided by NASS. 


Within each State a stratified random sample 
was selected. The size indicator was the number 
of milk cows for each operation. NASS selected 
a sample of dairy producers in each State for 
making the January | cattle estimates. The list- 
based sample from the January 2006 survey was 
used as the screening sample. Among those 


producers reporting | or more milk cows on 


January 1, 2006, a total of 3,554 operations 
were selected in the sample for contact in 
January 2007 during Phase I. Operations with 
30 or more dairy cows that had participated in 
Phase I were invited to participate in data 
collection for Phase II. A total of 1,077 
operations agreed to be contacted by Veterinary 
Medical Officers (VMOs) to determine whether 


to complete Phase II. 





3. Population 
inferences 


a. Phase I: General Dairy Management 
Report 

Inferences cover the population of dairy 
producers with at least 1 milk cow in the 

17 participating States. As of January 1, 2007, 
these States accounted for 82.5 percent 
(7,536,000 head) of milk cows and 79.5 percent 
(59,640) of operations with milk cows in the 
United States. (See Appendix II for respective 
data on individual States.) All respondent data 
were Statistically weighted to reflect the 
population from which they were selected. The 
inverse of the probability of selection for each 
operation was the initial selection weight. This 


selection weight was adjusted for nonresponse 


within each State and size group to allow for 
inferences back to the original population from 


which the sample was selected. 


b. Phase II: VS Initial and Second Visits 

For operations eligible for Phase II data 
collection (those with 30 or more dairy cows), 
weights were adjusted to account for operations 
that did not want to continue to Phase II. In 
addition, weights were adjusted for nonresponse 
to the questionnaire in each visit. The 17-State 
target population of operations with 30 or more 
dairy cows represented 82.5 percent of dairy 
cows and 84.7 percent of dairy operations 
(Appendix IT). 
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C. DATA COLLECTION 


Section Ill: Methodology 





1. Phase I: General 


Dairy 


Management 


Report 


From January | to 31, 2007, NASS enumerators 


administered the General Dairy Management 


Report questionnaire. The interview took 


slightly more than | hour. 





2. Phase II: VS 


Initial Visit 


From February 26 to April 30, 2007, Federal 
and State Veterinary Medical Officers (VMOs) 
and/or Animal Health Technicians (AHTs) 


collected data from producers during an 


interview that lasted approximately 2 hours. 





3. Phase II: VS 


Second Visit 


From May | to August 31, 2007, Federal and 
State VMOs and/or AHTs collected data from 


D. DATA ANALYSIS 


producers during an interview that lasted 


approximately 2 hours. 





1. Validation 


a. Phase I: Validation—General Dairy 
Management Report 

Initial data entry and validation for the General 
Dairy Management Report were performed in 
individual NASS State offices. Data were 
entered into a SAS data set. NAHMS national 
staff performed additional data validation on the 
entire data set after data from all States were 


combined. 


b. Phase II: Validation—VS Initial and 
Second Visit Questionnaires 

After completing the VS Initial and Second Visit 
questionnaires, data collectors sent them to their 
respective State NAHMS Coordinators, who 
reviewed the questionnaire responses for 
accuracy and sent them to NAHMS. Data entry 
and validation were completed by NAHMS staff 
using SAS. 
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E. SAMPLE EVALUATION 








The purpose of this section is to provide various 
performance measurement parameters. 
Historically, the term “response rate” has been 
used as a catchall parameter, but there are many 


ways to define and calculate response rates. 


Therefore, the following tables present an 
evaluation based upon a number of 
measurement parameters, which are defined 
with an “x” in categories that contribute to the 


measurement. 





1. Phase I: General A total of 3,554 operations were selected for the 


Dairy survey. Of these operations, 3,304 (93.0 
Management percent) were contacted. There were 2,519 
Report operations that provided usable inventory 


information (70.9 percent of the total selected 
and 76.2 percent of those contacted). In 


addition, there were 2,194 operations 


(61.7 percent) that provided “complete” 
information for the questionnaire. Of operations 
that provided complete information and were 
eligible to participate in Phase II of the study 
(2,067 operations), 1,077 (52.1 percent) 
consented to be contacted for consideration/ 


discussion about further participation. 
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Responses for Phase I: General Dairy Management Report 


Measurement Parameter 


Category Operations | Operations | Contacts Complete* 
Survey complete 

and VMO consent ‘ 
Survey complete, 
refused VMO 
consent 

Survey complete, 
ineligible® for VMO 
No dairy cows on 
January 1, 2007 


Out of business 
Out of scope 


Refusal of GDMR 


Office hold (NASS 
elected not to 
contact) 





Inaccessible 


Total Zale 2,194 


Percent of total 

; 70.9 Giag 
operations 
Percent of total 
operations 74.1 59.6 
weighted* 
‘Usable operation—respondent provided answers to inventory questions for the operation (either zero or 
ositive number on hand). 
Survey complete operation—respondent provided answers to all or nearly all questions. 
*Ineligible—fewer than 30 head of milk cows on January 1, 2007. 
“Weighted response—the rate was calculated using the initial selection weights. 
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2. Phase II: VS 
Initial Visit 


There were 1,077 operations that agreed to be (35.3 percent) refused to participate. 

contacted by a VMO during Phase I. Of these Approximately 10 percent of the 1,077 

1,077 operations, 582 (54.0 percent) agreed to operations were not contacted, and 0.4 percent 
continue in Phase II of the study and completed —__ were ineligible because they had no dairy cows 


the VS Initial Visit questionnaire; 380 at the time they were contacted. 


Responses for Phase II: VS Initial Visit 









Percent 
Operations| Contacts | Usable’ 
x x 


Survey complete 











Survey refused 


Not contacted 


Ineligible® 

Total 982 
Percent of total 

operations sa 
Percent of total 50.4 






operations weighted* 

‘Usable operation—respondent provided answers to inventory questions for the operation (either zero or 
ositive number on hand). 

Survey complete operation—respondent provided answers to all or nearly all questions. 

*Ineligible—no dairy cows at time of interview, which occurred from February 26 through April 30, 2007 

“Weighted response—the rate was calculated using the turnover weights. 
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3. Phase II: VS 
Second Visit 


Of the 582 operations that completed the VS 

Initial Visit Questionnaire, 519 (including one 
operation that did not complete the VS Initial 
Visit on time) completed the VS Second Visit 


questionnaire; 47 (8.1 percent) refused to 


participate. Approximately 3 percent of the 583 
operations were not contacted, and 0.3 percent 
were ineligible because they had no dairy cows 
at the time of the VS Second Visit. 


Responses for Phase Il: VS Second Visit 


Measurement Parameter 





Res ponse Categ 
Survey complete 
Survey refused 
Not contacted 
Ineligible® 


Total 


Percent of total 
operations 

Percent of total 
operations weighted* 


positive number on hand). 


Usable operation—respondent provided answers to inventory questions for the operation (either zero or 













Complete’ 


oy Ke) 


89.0 





90.3 






Survey complete operation—respondent provided answers to all or nearly all questions. 
*Ineligible—no dairy cows at time of interview, which occurred from May 1 through August 31, 2007. 
“Weighted response—the rate was calculated using the turnover weights.. 
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APPENDIX I: SAMPLE PROFILE 


RESPONDING OPERATIONS 












FW (Ulan) ol-y mre) mc=t-) elelaleliale me) ol-1e-lilolal-M on mal-1Ke 174-1 


Phase I: 
Herd Size General Dairy 
(Number of Management Phase Il: VS 














Phase Il: VS Cow Comfort 





Cows Report Initial Visit Second Visit Assessment 
Fewer than 100 187 
100 to 499 1/9 
500 or more ike) 


Total 


omy (Ulan) el-) me) mas) elelaleliare Me) el-te-li(olat-mehmavel (ela) 


Phase I: 

General Dairy 

Management Phase Il: VS Phase Il: VS Cow Comfort 
Report Initial Visit Second Visit Assessment 
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APPENDIX II: U.S. MILK Cow 
POPULATION AND OPERATIONS 


Number of milk cows on January 1, 2007* 


Number of Milk Cows, 
January 1, 2007 Number of Operations 
Thousand Head 2006 Average Herd Size 


Milk Cows | Milk Cows 






































on on 
Operations | Operations | Operations | Operations | Operations | Operations 
with 1or | with 30 or with 30 or with 30 or 
Region More Head | More Head | More Head | More Head | More head | More Head 

















California 931.4 
Idaho 808.1 
New Mexico 1,993.9 
West 
Texas 521.5 
Washington 433.9 
Total 8934 
Indiana 134.3 
lowa 108.9 
Kentucky To.3 
Michigan 167.8 
Minnesota Oisg 
Missouri 77.4 
East New York 42051 
Ohio 105.0 
Pennsylvania 76.6 
Vermont 124.7 
Virginia 18:3 
Wisconsin 94.8 
Total 100.3 
Total (17 States) 1,036 7,390.1 126.4 162.6 
Percent of U.S. 82.5 82.5 
Total U.S. (50 States) 9,132.0 8,958.5 121.8 166.9 





*Source: NASS Cattle report, February 1, 2008, and NASS Farms, Land in Farms, and Livestock Operations 2007 Summary report, 
February 1, 2008. An operation is any place having one or more head of milk cows, excluding cows used to nurse calves, on hand at 
any time during the year. 
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APPENDIX III: TYPICAL 


FREESTALL COMPONENTS AND 
DIMENSIONS 
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Stall length 


| Neck rail distance from curb | 


Say i, 


Neck rail 









a 


Freestall loop 


Bedding 
Neck rail height 
from bed 






cma ~ Curb height 
| "Stall base one 
Brisket locator a 
Brisket locator distance Curbiwidth 
from curb 
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